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(54) Hie : RECONSTITUTED HUMAN ANTIBODY AGAINST HUMAN INTERLEUKIN-8 



(54)%9itf>£# t K>^-'n<*^4i:#t5?l#rtt 
(57) Abstract 

A reconstituted human antibody against human interleukin-8 (IL-8), comprising (A) L chains comprising: (1) 
the human L-chain C region, and (2) the L-chain V region containing the human L-chain PR and the L-chain CDR 
f a m use monoclonal antibody against IL-8; and (B) H chains comprising: (1) the human H -chain C region, and 
(2) the H -chain V region containing the human H -chain FR and the H-chain CM of a mouse monoclonal antibody 
against IL-8. As the major pan of the reconstituted antibody derives from a human antibody and antigenicity of the 
CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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t hen (Lis) t hstK (H«) g«ffl*o«»tt 

(CDRli'tHL-8 cMfS^nt; i>v- + >v 
ffi#©CDRC«fcOiI*»*-&ftt l^StlSSI (reshaped 
) t YRKiztot*. *ft«tt£ &c ±B©tt#Xtt*©«** 
3-KtiDNA*8ftt*. *«9IttS&Kx iWiB D N A * # A, 

isiisftfcfiiciat 5. &c tML-8c»r* 

7K^©SSjg^«. &ytHL-8 KtttSSttJ&t hftfc 

0?-MO-8 (IL-8) (LPS) T« 

ajtL*m#©ig*±VfU *? mono c y t e - d e r 

ived neutrophil chemotactic fa 
ctor (MDNCF)*4^ttneutrophi l act i 
v a t i n g P r o t e i n - 1 ( N A P - 1 ) » t ft $ ft T t> 
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( M c E 1 v a n e y . N. G. b. J. Clin. Inves 
t . , go, 1296-1301.1992. Lynch III. J 
P. Am. Rev. Respir. Dis. . 145. 14 
3 3 - 1 4 3 9. 1992. Donnelly. S. C. S> . La 
n c e t . 3 4 1. 6 4 3 - 6 4 7. 1 9 9 3 . Car. B. D. 
& . A m . J. Respir. Crit. Care Med.. 1 
49. 655-659, 1994. Antony. V. B. £ . J 
. 1 mmu n o 1 . . 1 5 1. 7 2 1 6 - 7 2 2 3. 1 9 9 3 . T 
a k e m a t s u . H. £ . A r c h . Dermatol. . 12 
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J. Immunol. . 2 0. 2 1 4 1 -.2 1 4 4 . 1 9 9 0 . 
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.Am. J. Gastroenterol. . 87. 1447-1 
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M L - 8 *<» + *Ctt^1-4 Z i«ltti. r«*>* t M L 
S - 4 *W«L-fc. ?B-t*»* w S - 4 0747* 

J (J. Immunol. Methods. 149. 227-23 
5,1992). 

W S - 4 t M L - 8 ffift £ l/T tts A. 5. 12. 1 

4 (Boylan, A. M. J. Clin. Invest. . 
8 9. 1 2 5 7 - 1 2 6 7. 1 9 9 2 ) . ' H**»FfflBW 0 9 2 - 

0 4 3 7 2 KBfl*3*lT^*»iP e P - 1 e P - 3 

Kt#ft«l>ttDM/C7 (Mull igan. M. S. 4. J. I 
mmu n o 1 . . 1 5 0. 5 5 8 5 - 5 5 9 5. 1 9 9 3 ) $*<*D 

8S«JB^fcSI8*Cftf, ?n-t^#VS - 4 

Sfi4t4:ici 9 t, Waiita • (Sekido, N 

$> x Nature, 365, 65 4- 657, 1993)% LP 
SK*OK«^ (Ha r a d a, A. <j, N Internatl. I 
mmu n o 1 . . 5. 6 8 1 - 6 9 0, 1 9 9 3 ). L P S **V 
\i4 l/fi-'a 4 * V - 1 (IL-1) ( A k a h o s 

hi.T. * , Lymphokine and Cytokine 

Res.. 1 3, 1 1 3 - 1 1 6. 1 9 9 4 ) C*tt*»+*« 

*> k H L-80tii* (homo 1 ogue) L 
N I L-8i»2SftTt^. ^ D -^^ WS 

- 4 I L - 8 CjUlt^lSKU ***1L-B*<$* 

+'«Ctt^t 4 ©*»tF* « y ( H a 

rada. A. <s > lnternatl. Immunol.. 5. 
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6 8 1 - 6 9 0. 1 9 9 3 ) © T . Z *l » 6) Z t It * tH:g:t'S 

C r fitJittj £^?»£t>fc*) *L~::©g 

**»«:f6Wcsa:^. S & c » «4 Lfc ffift ctt L T *4 

3 ft* OlBlflfcJKftr * fc«K fc h ffl^fc ( h u m a n i z e d ) 
t*C£*<T§S. <fc t)1&mKl5&t LTtt* (V««) 
ttilSSfc h iafrK:*** * * / ? fit* * ft 851" $ 

K * * T -5 S S S BE ?'J © it * *< H K W £ « ^ I- "C 1 % * * ft lj ® 

$£*}-f £ ft £1* * *T*1t*<*i* ( L o B u g 1 i o . A 

F. Proc. Natl. Acad. Sci. USA. 86 

, 4220-4224, 1989). 
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ato. K. Cancer Res. . 53. 851-856 
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h I L - 8 left* *tt#©ff«l3c t h L« ; tttffc \ ■ 

c i ) t h h «a c «a« ; at 

(2) hhHttFR. SU'b h I L - BlcJttivf^^^o- 

h I L - 8 IS**-* k hHtt*«&-5 u So 
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(A) ( 1 ) t h L*C«*L Etffc 
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c b) ( i ) t h Htac«i«> attf k 

(2) thH.«FR, atfkHL-.IKWti^')^*-' 
? p-^^t/tttOHiaCDRSr^TliJtiHIl ; 

t n l-b k*** ssais t ht/t(*^ffitt^5o 

( 1 ) JBtT © EM . X — tHL-»i:« 
t57")7.t; * o ft #W S - 4 © Ltt Vfttt© CDR, 

C D R 1 ; Arg Ala Ser Clu lie lie Tyr Ser Tyr Leu Ala 
C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 
C D R 3 ; Gin His Hi s Phe Gl y Phe Pro Arg Thr 
ft \z 

(2) £tT©EM»::*"*"X k r- 1 L - 8 <C*t 

t57-57t; ? o-tiHSPS - 4 OHt6V«l*OCDR, 
C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Clu Ty 
r Ser Ala Ser Val Lys Gly 
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CDR-3 : Clu Asr, Ivr Ar> Tyr As P Vbl Clu Leu Ala Tyr 
* £ 9! M * » 

(1) thL«V|I«07P-i.9-^tl*(FR) ; 3fc t: 

( 2 ) t h I L - 8 iznt * D--t^ifffrW S - 4 0 

L|VHfl)CDR;*m*^ k M L-BC«t*tt#0 

( i ) b h Htt v_«|*©F R ; fctfi: 

(2 ) tHL - 8C*ft«?^^ ^-t^W S - 4 0 
HlV«*<DCDRi*UT*is kH.L-BCttt«tt#<D 

If flj # t h H $ V $ $ 

( 1 ) t ■ b L Si C SI * ; & £ ' 
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* >HJt#W S - 40L$CDR££A,Tl£SLfifiVSI$; 
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( i ) t i- HfSClS« ; 
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( B i ( i ) t h H $£ C pI $U 3L 7 J '.Z 

(2) b hHtSFR. & b r I L -JKMt^^^^ 
*D-t*ffi*WS-4©Htf|CDR«*A,T**Htt; 

fflggbh LfiFR ttTIB©7 § / KE*fl*** 

FRl: Asp lie Gin Net Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr lie Thr Cys 
FB2: Tr P Tyr Gin Gin Lys Pro Gly tys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
Phe Thr Phe Thr lie Ser Ser. Leu Gin Pro Glu Asp He Ala 
Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

£ » X - 

FRl: Asp lie Gin Met Thr Gin Ser Pro Ser Scr Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr lie Thr Cys 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
Tyr Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp lie Ala 
Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

ffigfib y H-ffiF R tiTieor § J KBEfll^W-T * t> ® *<¥ >lf h ft 

4. 

FRl: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
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Phe Ser 

FR'2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys .Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gl> Thr Leu 
FR1 : Glu Val Gin Leu Leu G 1 u 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val lyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser. Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys AJa Ala Ser Gly Pho Thr 

Gly Lys Gl> Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 



WO 96/02576 



PCT/JP9S/01396 



Leu Gin He t Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu V a 1 Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Pro Pro 
FR3: Arg. Leu Thr He Ser Arg 

Leu Gin. Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2 : Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Het Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Phe Thr He Ser Arg 

Leu Gin Het Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 



Lyr- IhT Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Vol Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Ala Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gl 
Glu Asp Ser Lys Asn Thr Leu Ty 
Lys Thr Glu Asp Leu Ala Val Ty 

Val Thr Val Ser Ser 
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t*. *i* : 

FR1: Glu Val Gin Leu Leu Clu Ser G!y G!> Gly Leo Val' Gin Pro 
Gly Gly Ser Leu Are Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: lrp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

* © fflffr © 32 it 15 £ * 8 * 1" * . 

El l *n**i*a!H©ffi*© LtSfcitf H«©£3!©fc«> i: 
* ffl' * th-xoy.y-->«y-77^^--l« (HEF-l 

F-VL-gitfi^HEf - V-H-g T : 
02 li, COStBlS©«ft±« + ^S4$*Lfc*|fe«0*>7W 

S - 4 ffi* ( c hL/c h H ) © t Y I L - 8 K ©it 

13 *£!U©IS«l*fc rWS- 4ffi#©H«va*<DS-A 
-j; s yr a . ( R V H a ) (A) . fccktfSfllJRfc FWS - 4 K 
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5 j 3 - k r * d n a * fcgr « fc » © * f + * a -e * 

. H 4tt, *«*©«*** bWS-4tt*©L«V«« (RVL 
a ) 8*tfCHflVW (R V H a ) J» 5WS-4 

ffiftHtl Vfl* ( c h H ) S^C*>?WS-4»#L|Vfl« 

(chL) iC0Sffll§Clfe5H^ tM L-'B.K:ttt*tt£« 

C 0 S'«ft©**±**E**** l:fe ** 9,fl)+ * 5 
WS-4ffi#(chL/eh H *fc»®E L I S AOg 

El 5 t j N C0S»!S©«Si'* + ^i4^^*^ ,!Be)RVLa 
**A,T** 8 ■©«*** ^WS-4!A#(RVLa/RVHa 
RVLa/RVHb. RVLa/RVHc. RVLa/RVHd 
RVLa/RVHe. RVLa/RVHf, RVLa/RVHg 
RVLa/RVHh) © t h I L - B IZttt * 
. COS«B©**±ft+K:«ft*#lfc 7WS- 4lfi 

#(chL/chH) titter * »© E L i sA©fc***r*- 

H 6 li, C 0 stt«l©*il±* + ^S4*nfe*»W©R V L b 
H^tU8|0»^U£t h WS - 4 K* (R V-L b/R V H a 
RVLb/RVHb, RVLb/RVHc. RVLb/RVHd 
RVLb/RVHe. RVLb/RVHf, RVLb/RVHg 
RVLb/RVHh) ©kML-8 C**r S *l£ IS £ 
. C 0 S«»©**J:i»+C*&* ft*:***©* ' ' WS " 4K 
ft (c h L/c hH) tlt«r'*fc«>©EL 1 SA0tS££*r** 

H7«s HBLfc ***©**** FWS-4tt#RVLi/R 
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v k g t: r ~ R v L b / R v H, e nt i I i - R *» * S £ fig * 
f| gg l rc * ffe 91 © * ^ W S - 4 Jftft ( c h L / c h H ) .t it 15 

tU»©EL.I.SA<D8*t*tn7Tt«. 

gj 8 it x ttSIL-**^!!!®***^ HJ#RVLa/RVHg« 

etfCRVLb/R.VHgOl L-8H:7 , ^-C«t« I L - B ■ 

-4tt* (c h L/c hH) &Jt«r*fc»-0> M^fyKU-br^ 
-tt^Bt7 y * ^ © tS £ £ S t ^77t*5. 

Ife 91 $ % % t -5 /: » © ft * fl % 

k y I l - 8 i:*JT ft-* * ' * P-t ^a*© vffl** a - 

#>J ^-fMRC (PCR)tt*«^Tl«^t*DNAt* 

£ S 4 * 5 ^ 4 7 V K - 7 W S - 4 & h *l * . d © " 4 7 'J ' 
-■7©ffSS*ffiliJ. Immunol. Methods. 149. 
2 2 7 - 2 3 5. l 9 ? 2 t:K«$ fcTfc 0 3 1 

E 1" 4 . . 

( 1 ) iRNAOSK 

«J K--7fflK*«*t- * tt^-fc i/Vi-MflKil'fc ( C h i r g w 
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in. J M . S> - B i o c h e m i s t r y . 1 8 . 5 2 9 4 

5 2 9 9. 1 9 7 9) iflSot^R N : i4<"E§ 5. 

T-f ( R N a s e ) -f ytt'?-#STT, *Kffittflfta. 7 
iy-zHSH'^i^S (Berger, S. L. . Bio 
chemistry. 1 8. 5 1 4 3 - 5 1 4 9 . . 1 9 7 9 ) £ ffi 

( 2 ) c D N A 

fct:, m R N AO 3 ' **i:H«T * p o I y A«C««»«* 

©-i < LTj|te4RNAi:t«ntl^inRNAtllfiC, i£fe 
5W*TteaLTmRNACfflMlft«:-**cDNA*^*r*3 
£ *< T * S (Larr i c k . J. W . Bio/Techno 
logy. 7. 934-938. 1 9 8 9 ), tfc, *©«C5y 

6 ti s tRNAi^'J^dTtina-^A^AC^^P » J y A IK 
( 3 ) #IJ> ?-*'&fSiK&lZ& * V$I8£ 3 - Ft*DNAO« 

ftCs #y > 7-**a«Ris (p cr) fc*fli^TfiiEv«8* 

3-Ktic D N-A It Mt*. ^a^^o^ + 'Ha 

fcCD* 7 ^ ( * ) 8!L«va«fli(l<Dfc»s Efll#* ; 1 - 1 1 
CSt 1 lfltCD^'JS'^^^^^^^ 5 4 - (Mous c K a 
p P a V a r i a b 1 e ; M K V ) RtfEWtf : 1 2 * 
'J ? l/^-f KT"?^- (Mouse Kappa Cons 
t a n t ; M K C ) *tnfft5' **r7-f-&tf3' *5is7' 
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7 < " - > L 1 ffiffi * • IWK M K V - * < ^ - « * * * • S 
L« V -*'-K*9*3- ^'"^^ DK Aie^Ji^-f 7' 'J *W r 
LTffilEMKCrS-f ,rffiL«C««*3- Kt 

4 D K AE?1 i A ^ > '> ^ * * * . 

d - * H $1 V «*©*«©*:»* E?'J$^ 

: l 3 - 2 4 E * r 1 2 & © * U J 2 2 V * * V T 7 4 v - (Mo 
use Heavy V a r i a b 1 e ; M H V ) RtfEH** : 
ZSHSt^'I^^^^^^ 7 " (Mouse Heav 
y Constan»!MftC)H^n5' , *»^^-& 
tf3' 5f: 5ffi 7* 7 "7 — i Lit fflt *• iRBMHVrH'-tt' 

$ Hfg u -*'-E?fl* ^- rf* D N aE^'J^w 7' y 4 x l 

N A E f\ t ^ 4 7' "J ^ 4 X t * c 

Sfc. £?©5' ^7'7^- (MKVRtfMHV) 14 * © 5 
' **ifi»CMR»*S a 1 I fflMtt**RtiEMCTCGA 
C^ffL HT> £T©3' **7 , 7-r^- (MKCRtfMH 
C) ti*©5' **iS*K:W***Xma l«JK»tt*1U*t*S 

* rfijiccccGGittti. ens, ©«»»*<»»» 

(4) Vf|*4 a - KT ft D N A©*» 
& i: . Btti-r*-^^^^^ * o - * © v * a - K 1" 

SDNAtlifr*fcSfc»^ P C RUffi^ftft^fiK^^^n-T. 
y/ufc* I Mi* 7 1* ( P C RftfcttKffl* v h ( Q 1 A G E N P 
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C R Purification S p i r- K i t : Q 1 A G E 
Nttt!) . DNAHMffl* v r (GENECLEAN 11 : B I 0 
1 0 1 ttK) ) »C*«K *©»H**M 
fl&g£Sal l&tfXma 1 ? » £*S 3 L T ^ ? * * ' ' D ~ * 
ib»t*©ittit* V«««3-Kt*DNAKfr*j|.*. 

-*P!l;lWR»*S a 1 iRtfXma I C J; 9 «J'K. * Z <D p V 
C l 9i:«ll2DNA»rK*Si^»cae**£*c*(K -r^x* 
J 0 v-f ;HA*0@Wit * V ««*:»- Kt4DNAKfr«t 
K £ » * . ^ o - i y ^ $ *l D N A ©« WftE ttffi 

•^-(Applied Bio systems Inc. IS) 
* *l S . B«it«DNA^D-i^lff*fl)IJI*e« 

ffl ^W»gCT» ( C D R ) 

#0V««0BV*«Xtt»flttfctt** (CDR) 

JJt*© LttRtf H«OW V««ttfitKtt^«tt*»*t *. L SIS. 

ttEWtf ft* 4 ffl©7 u-^7-^fIS^^*^ 

fctt 3 tiS©& V*S$X«C DRaoaS^T^(Kabat 

E. A. <s> % r Sequcnces of Proteins, 
of Immunological Interestj.US 
Dept. Health and Human Services 

19 9 1). 

m& 4 ra©? i/-j.7-*ffl* ( f r ) ©# < ©e&#«/* - 

mj4i*) v 3fl|©CDRlt^-7*4^^t*. C D R tt & * % 
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t 3 ffl© c d R a*is^H*«i:'3^*t:i5t^irt:«}***is * 

*£Bjn£. t (■SftK^C'ttti L T W ffi & CtL«5© C D ftt* 
Ft 5 D NAitSftffi. aiOCD R«*«s V 

«*©BE«7 $ J mimtm^? * ZtlZ^^X. Kabat. E 
A. r Sequences of Proteins of 

Immunological Interest.. ©g&I'Jfr h 

t r 1 L - 8 £*tT Sffift©5flt«fc r v««*Ritr*t:3feS 

^ * v ausiE'fjc-tnfftoD n ae?!I^> «?L8«iisffc?a^ ? * 

' * h s ^ « c „■ H $1 t: o ^ t li 1 g c -c • * ft £ c r 1 . c 1 2 . 

CT3*6 0«Cr4 (Ellison. J. h « D N A , 1, 1 
1-18 (19 8 1). T a k a h a s h i . N . k> - Cell, 
29, 671 - 679 ( 1 9 82). Krawinkel. U. h 
v EM B 0 J. 1. 403-407 (1982) )**^tt*b© 

7 a y * 4 r £ * *i *' *i # s i '£ *< "C * * • 
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«ga© & i 3. Lis v«*s feffc t h lis c*i8* 3 - k 

V«*>S&tf hH«Cffl«*3-Kt*DNA4#A,T?a*» 
*(«ili\W09 1-16928). 

* D N'A J; v * X H Si V fljgtt * C t h H * C ««* 3 - K 

* *. 

KM**. 

Oicnws - 4 ffifr © H « V tfV«*£ 3- Kt 

icDNA*PCRa«l^^-;^L, fc h C r I 
3-rt«VVi.DNA?tlt5H5^^-»"aSt5, 

^WS-4la#©Vffl«*3-Kt4cpNA*-t*L&©5'RD f 

3 ' *»t:*?^TaStt*«E9fl**ALT ( l ) *n«»*<f69^ 
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* A r * -5 =h o . J. ^> ( 2 ' ^ * * A 

+ SB**^'^* K o z a 

« 

^WS - 4. la*'© V««* 3- KfSDNA** mMOb h C$1 
tit*** H'E (BUM) CjfALfc. 

3ft&.©^**-K. !i*©*&Mfc*E* l **»*fc* ft tt** l 
fcirl*©-iBtt (transient) 3l?lXi4S£**'5©fcft 

£1 lS =! T & e 

- © «fe -5 1: ft K L fc * ^ ? w s - "4 ffi* © IS £g14&KK L £ 

S fiS h b W S - 4 In © & St 

jt^^a - t M7ift© F R ©7 5 / KE^Ji © IS] C Hi ^ la) - 

c©itt©fc»^tts ?n^^-t JH/L#© F R © 7 $ J 
8i£?iJ tkH^ D - + ^ffift© F R ©7 $ / KBS^iJ i ^ it 15 1" 
j^iCj;^ n $ & t r W S - 4 ft # © v $im © a St © £ fc 1 £ « 

7 7 bGENETX (Software Development 
Co. , Ltd. ) # ffl ^ T $ * W S - 4 in* 0 L « & * c H fi{ 
(!) VpIJS^ National Biomedical Rese 
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a r c I. F e u n d a t i on ( N B R F ) © * ' - * ^ - * iZ H 
aj$*i*1"-<T©&fc]©k r-©v«(*£ltt£>fc.- 
7nws-4jfi*<DL«v««tt, K*n © * r- ft* l tt v «* 

iOttftCii^T t h ffi* HAU(Watanabe, S .■ «s> * H 
oppe-Seyler' s Z . Physiol. Chen.. 3 
5 1. 1 2 9 1 - 1 2 9 5. 1 9 7 0 ) © L « VfltfKft 4> M L 
Tfc>K 6 9. 2«©H-tt* < *St«. WS- 4ffi*©H 

tSV$I«tt, R»fl)k hfii*HftV««£©lfc«C*?l*T t US* 
VDH26 (Buluwela. . L. <i> x EMBO J. . 7. 
2003-2010. 1 MB) Cl(»IIBU*»)s 71. 4% 
©H-tt*<££*4. 

Sft-f * ( h u m a n i z e ) C 

c 

•7 $ a W S - 4 fit* © V 0« * £ C s Kabai. E. A . ■ t> 
s (199 1) Sequences of Proteins o 
f Immunological Interest. Fifth 
Edition, U. S. Department of H e a 
1th and. Human Services, U. S. Gov 
ernment Pr inting Of f i c eC«l;»)Ifi^ 

F RBJT*tlfc$*lfc. * ©*£&*& 1 C*"f. 
|1 7^XWS-.4©V9«0FRis S^©^7'^^-7*© 
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- i v Si m o ^ y -t :' ■* - K *fl © F ft > o IB! o [jf - 11 (?-£'' 

A . L ft V ffi $ K * It i F R 

HSG.I HSG II H S C III H S G IV 

6 4.4 51.3 5 T. 3 57.5 

B. Hft VftttCfctt * F R 

HSG I HSG II H S G 111 

4 6.9 40.9 62.3 

7$xWS-4ffi#©LftVfttt©FRttk h LftV'SSSt©^ 
fn,-? I (HSG 1) (DFRC3^H^fi5!Cl{>»iait 

*K 6 4. 4WB-tti 5 SSt 4, 7*XWS-4<DH 
ft V «« © F R tt k h H |K V M© * 7' 2?' 7* III (HSG III 
) © F R © 3 y ± y -V * ftm iz fk b 8AU l> t & *9 >■ 6 2. 3 % © PI 

-&*<»?£**. 
dftfc ©te*ti. »»©t HJt(*£ ©lt«fr *8 

t_HK*H AU.+ ©L«VtR«ttt h'LftVfttt©.* 
7'?';b-7* H3E * LT k H/ift V D H 2 6 + © HIS V$f®tt 
k t- Hft v am©* •ftf*'-? HIKE**. h w s - 4 

KfrLitt v«*©Rit©^«>t:tt*7*^^-r'i .( h s c i) izm 

*2>k h Lft Vft**«ffl <LT»l*t' hWS- 4K*Hgi 
V 131$ © Sit © fc » £ « * 7' 7' III (HSG 1 1 1 ) -t: E* * 

k Hft V$I«£ffl^* ©#ft#Tfc *> ? . 

EfcD k K ffifl: L ft V ft 8 <t © it IS K *J > - -7 ^ ^ W S - 4 |/t# 
© LfiV fflttU k h Lft V »«©;* 7*^-7 1© 1 

k MSfrR E 1 ©Lft vftSUifcMLT W;. fit ~> T > isra&k 
h W S - 4-ffitt L ft V © Kit K T R E I © F R £ ffl 
. RE 1 «< C *l «j> © k h F R * £ K\ E * © k h R E I ( P' a 
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1 n. W i . K c- P p e - S e y 1 e r ' :■■ Z . Physio' 

C h e m . . 3 5 6. 1 6 7 - 1 9 1. 1 9 7 5 ; E p p . 0 . 

C Bioch e mi s t r y . 1 4. 4 9 4 3 - 4 9 5 2. 1 9 

7 5M:itt£l<T5flS©7*>'K(ftE3 9. 7 1. 104. 10 

5 &CM 0 7 ; *2 ©fflatffrS**. 

S*\ *Ctlt57Wl««K»bat. E . A . £ ( 1 9 
9 1 ) ©gKc£m*T^«. iiS 3 9R^7 lCfctt* 2 ffl©7 
UK©«<ttt7 7 KAMPATH- 1 H»t#OLiVflm©F 
R*t:#Sr*75y»t3 4>^**^-C*^3t (R i e c hma n 
n& 4 1 9 8 8 ). K a b a t fc. (1991) K «fc *Ui\ F R 4 
*© 3 <B©7 5 y K©£fti 1 0 4 . 1 0 5 Rtf 1 0 7 ) ilffe 

Ot h * L $ <b © J ?f $ £ S ^ ^ & 9 . .t hA^iSWt S t©T 

fc # jl - © a - ■>* B ^ R V L a t: * ^ T tt s_ F R tt H t KA 
MPATH-1 Hffifr+Cfcfc** REIC|.<FR (R> e c h 
m-a n n fc, 1 9 8 8 ) iH-T*0, tLtCDRttvnWS 
-4«t#©L«Vfl|«i|»©CDRiH-K:L/fe. * H ©/<-•>* ■ * 
R V L b »i R V L a t h F R 3 4>©&E 7 1 C *? * 7 5 

;KlI©**Sli:t5. Chothia. C. J. Mo I, 
Biol. 196:901-917. 1 9 8 7K:«k*)SE*$*iS^ 
<i:<s ieLfKVfHS©CDRl©81*$J (canon i c 

a 1 ) »i!©«£-C&*/ 

c©iiB©7 § y KttLtivtiaoc d r i ^-r©«iiicsti 
K»r*£?ffl**u ^ftttcffifrtt^c** 

ftTOS. 5581* k >WS-4tS*L«V«*©RVL bCtl'T 
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2 \i TnWS-4lS*0L m V URiS . S « « t » C A V F A T 
H - 1 Hfit#*T(D«ffl©*»C**4nfcREj©FR (R i c 
c h m a n n 1 9 8 8 ) fttf **** H» S - i«*C'LB V 
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% : urn £ t h w ? - 4 l m v si ® o&it 

1 2 3 4 

12345678901234567890123 45678901234 567890123456789 

WS-4L D I QMIOSP ASLSASVCETVT I TC RASE 1 1 YSYLA HYOOKOGKSPQLLVY 

RE1 DIOHTOSPSSLSASVGDRVIITC HYQOKPGKAPKLLIY 

RVLa D I Q MTOSPSSLS ASVGDBVT I TC RASE1 1 YSYLA HYQOKPGKAPKLLIY 

RVLb 

FRl CDRl FR2 

5 6 7 8 9 

0123456 78901234567890123456789012345678 901234567 
KS-4L NAKTLAD GVSSRFSGSGSGTQFSLRISSLQPEDFGSYYC QHHFGFPRT 
jjEI GVPSRFSGSGSGTDFTFTISSLflPEDlATYYC 
RVLa NAKTLAD GVPSRFSGSGSGTDFTFTISSLtlPEDl ATYYC QHHFGFPRT 

RVLb V - — 

CDR2 FR3 CDR3 

10 

8901234567 
WS-4L FGGGTKLELK 
RE I FGQGTKVEIK 
RVLa FGQGTKVEIK 

RVLb - 

FR4 

ti : R E 1 O F R 1**5**$ h hCAMPATH-1 HftfttfUlU 
aj$*l4t>OTJb*(Riechmann*» 1988 ). RE1 
OFR*O5|0T*4WLfc7UKttk Y R E I 0 7 
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?ij £ g ^ * ~ ■■■ ■■' & "~ *■ ; T >: & ~" ^ ^ ^ se ;z ~ L 

7S;KSf-liKa ba t <b©£ilt:£&4>©*?&*« 

7nws-a#®H«vnms, JR»©t tHttv-«tt&® 

IfcttCfcHT. FR l**FR3*Ttt* UHfVMO*^ 
;u-7'lll ©l«**-C**t.Hlt*VDH2-6©HttV|i« (B 

uluweia. L. EMBO J. . 7. 2 0 0 3 - 2 0 1 

0. l 9 8 8 )Cltl«^^fc. FR4C-?^TB, VDH2 
6 0 F R 4 ©K?fl*<W •''^ ******** 

HI Jilt * t h ft ft 4 B 4 ( S a n z . I . J . I m m u n 
.ol.. 142. 883-887. l 9 B 9 ) OF R 4 07 

WS-4iA*©HtgV^IMOS5+©^«)©Sfil<i:LTffl^/c. 

SfllJ&t MVS- 4fi£*H«V«*©8««©^'— ^^SSt 
L/c. B«a©^-i ; « y ®t^tt:*^T, t h F R 1 . 2 R 

3 lib h tjt^V DH260FR1, 2 Rtf 3 t: , F R 4 » t h fit ft 

4 B 4 O F R 4 * LT. ^^DRtt^UWS 
- 4 fit* H $ V ft$ © C D R t n - T & 5 . 

i3 Uff4t:> -7 $ * w s - 4 ffift® Hd vai »SS© t h- 

ftft V D H 2 6 © F R 1 ~ 3 > fchffift4B4©FR4*?«fctfStt 
fcfc hWS- 4fjL#©H«V«*©8ll«©^-"->*« 

n o 7 § j &. se ?o i * . 
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$ ?. s»« k nv s - 4 h ® v Mogit (* 4 < ^ 

1 2 3 

123456789012345678901234567890 12345 

KS-4H EVKLVESGGGLIQPGDSLRLSCVTSGFTFS DYYLS 

VDH26 EVOLLESGGGLVQPGGSLRLSCAASGFTFS 

RVHa-h EVQLLESGGGLVQPGGSLRLSCAASGFTFS DYYLS 

FR1 CDRl 

4 5 6 

67890123456789 01 2 ABC345678901 2345 

KS-4H KVRQPPGKALEHVG L I RNK A NGYTRE YSASVKG 
VDH26 WVRQAOGKGLELVG 

RVHa WVRQAOGKGLELVG L I RNKANGYTREYSASVKG 

RVHb " 

RVHc P---- 

RVHd -----P K 

RVHe PP « 

RVHf P--A--K-- 

RVHe P w " 

RVHh * 

FR2 CDR2 
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;8 9 100 

67890123456789012ABC345678901234 567890ABC12 

KS-4H RFT1SRDDSQSILYL0HNTLRCEDSATYVCAR ENYRYDVELAY 

VDH26 RLT1SREDSKNTLYLQMSSLKTEDLAVYYCAR 

RVHa RLTISREDSKNTLYLOMSSLKTEDLAVYYCAR ENYRYDVELAY 

RVHb - *"" 

RVHc 

RVHd - " 

RVHe " '"" 

RVHf 

RVHg -F - 

RVHh -F 

FR3 CDR3 

110 

34567890123 & : RVHa~h «RVHa, RVHb, RVHc, 

HS-4H WGOGTLVTVSA RVHd, RVHe, RVHf. RVHgfttf 

4B4 WGOGTLVTVSS RVHh^^f. 

RVHa~h WG8GTLVTVSS « *f > 7 § J 8 tt ~ 

FR4 Ci5. KS^ttKabat 

<s © £ H £ S fcOTt*. 

Hfl|^k>WS-4la^LtS&tfHttvai*ffl*n't f *i©».-^' 
- •>' 9 y £ 3 - K t S D N A £ &J8L b it . * LTfiMft'S^t^ S 
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* D N AE?U*<IE L ^ 7 $ y K6£?^ n -> L T ^ S C i: £ §t!S L 
fc. SfllJfc t b W S - 4 tt^Ltt V««a-.>- s v r a j ©E?fl* 
EJUS* : 6 2!:, JHUfct h w S - 4 tt*H* v«*a- j; 9 y 
r a j ©Efll*Eyy#* :'3 8 

SUStt h W S - 4 fit* V «*©«!©*—>• 3 Kt*D 
NAtt, »-a-s;., y r a j SfitSC* .^*snTi>* P CR- 
(Kammann. M <c> , Nuc 1 e i c Ac i ds 
Res. , 17. 5404. 1989) C t> t frti £15 £ tn A. tz 
7jft*|i»ttt8Lfc. smfiJct hWS-4ffi#v$i8©&itK!» 

LTE»Lfc«fe^C mtrttt F WS- 4tft*L«V««© 1 o© 
ilJD© a- y ( a - 9 y r b j ) *3-K-r*DNA*^IS 

KWS- 4 Ja*H«Vffl«©7 H»©i6flO©A 
- g y ( ^ - a ^ r b j . r c j . r d j , r ej , r f j . 
r gj Rtf r hj ) * a - K t * D N A * ttM L fc . . 

c ft $> © ii fln © a - y s y tt * *-'<-£;■ y^fe©75;Bfi 
?!©-£©«»«* ft 7 $ / KE50© 3 ft <i>©SStS££ft 

UPCR ffl^T D N AE?IJ©»»«£E£*T? C <!: tz <fc 

*) 1 Jft $ ft'fc . D N A E5'J C &S tt fcft * 31 A t S P C R r 7 -4 * 
-*<Rlt*ftfc. -a©PCR5fcKfcSs PCR4**«?B- 
y it L s *LTE5!I*SLTDNAEM + ©Rft*«ltBa*)K:4g^ 
TUS 3 £*«I2Lfc. Stf&t hWS-4 ffi* L * V A- $; 
9 y r b j ©E*!1*EBI#^ = 6 5C, t hWS-4R#H 

« V1|*/n'- » y r b j . r cj. r dj. r ej. r f j '. r 
gj. r h'j ©*ft*ft©Efll*EW#* 4 1 . 4 4. 4 5. 4 8 
. 5 1, 5 4. 5 5 iZ 7K t . 

If » Act- b ws - 4 fit* V ««©«*©'<-*» y © D N A E 50 

3 1 



WO 96/02576 



PCT/JP95/01396 



k hWS-4fit*V«L$I«*3-Kt«DNA*t H«.C»« 
$3- Kt* DNA62 5UHx H«*t h'WS -.'4 fitttH «V«*€ 
3 -FtSDNAiMCr 1 - K * * D N A £?0 IZ * *l 

ft C Hflt Jfi t h L fi V $S$ a - 3 y r a j & S ^ tt F bj i , 
H « V tl« A - * ■ V r a j - T hj ©t-<T©*fi£*£fc h I L 
- 8 ~©*S£K*?^tKKt'* *^T*©»*s 1 7 EB8t * «k 

■j t: . L IS a - 9 y r a j Sfcli r b j iHi a - >' a ^ r 8 . 
£*£>l-!?liRSM?f»fiRt US* (RVLa/RVHg&tfRVL 
b/RVHg) A<*>7WS-4jji*<i:l5jL;u^^T'I L - 8 C IS 

afiij SH (human cytomegalovirus imme 
d i a t e e a r 1 y ; H CM V ) 7«3*-*-£fl&fflr*0*< 

HCMV-VH-HCrl . H CM V - V L-H C 
pSV2neoi:4*tU© (BK&lJBttiWW 0 9 2 - 1 9 7 5 
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9 * 0 HJ? ) ^< £ tl ft <• 

ftiftfc^SSi©?* 13 i LTli. ^^■'"'^ 

7 ^A-^ 7f^-(*^ H7^^^4.0 ( S V 4 0 ) 

io^^^ot-^-, & ft ^ \t s t h • *• y ^ 7* f- k • * * 

-y.ioyy-^>-7T^ — U (HEF-l.(r) I© 

OOroJE-^-ittltfttt^tt. Mul l i gan. R. C. 
«*,©£& (N a t u r e , 2 7 7. 1 0 8 - 1 1 4. 1 9 7 9 ). 
ttz. H E F - 'l"«7'n^-^-4ttfflt Mi z u s h 

ima.S. (Nucleic Acids Res.. 

1 8. 5 3 2 2. 1 9 9 0 > KttAtfUfc-f* w ft. 

*£B©fc»H*ffl*7-n*-*-©<fc©a*WttHEF - 1 a 
7-n --C36*. COrD^^-tm*^^^- 11 

liHEF-VH-g T lRlfHEF-VL-g x (0 1) *l 

ft. SS!M*H-rii, #y J--** * s 

V 4 0. itw* fc* o - v $ * /u a (BPV) *04*ODN AfiJH* 

©/efts sir-*-*-* lt; 7 ^ y •> K 3 ' -* X* I- 7 
y*7*5-*'*ft^ttneo fifttiUs^ * $ *V**--b* (T 
K ) iSfc? s * yfy-^^^*'*'^^^ 

7*7-*' (XCPRT) iSfc? . k V o*tta-5c»* ( d h f 
r ) itic?*ffl^« - £*<T§ ft. 

3 - K f ft D N A Rtf B H 0 V 3 - K I" ft D N A * ««r ft 

. cn^tt, hhIL-8t:*frftth/-79 7.+ ^7}?L*BLU c S 
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ft & t h In ft o S o r: ft ^ ffi T 5 . + n- In ft > L 

T IS x 09 a. If W S - 4 h W »*LZ. LfiV««ttfl|i If K n S ^ 
: 2 6 7 5 y KK?!l**^ * LT H fli V «|* ttfl* if RBI 

: 2 7 Cif7 5 J KE^'***'*. ZiM>(D7 * J KK^lJli 
0iJ;Lif **i* *LK?"J#-f : 2 6, 2 7 i:*** KEMCi 

( i ) t n«cii*&tf7^Lttvt|«iitft: 

(2) k hH$Cpf$$.tf^'t'*HtKVpI$i; 
*>> & fft A $ ft * c 

*DNAli«Iieoil*)-C*5. WEt K«C«*ttfit©t I- L 

ilCJSatJbSIi^Tl, * LTiili't (• C * & « ^ it c * %l 
«T*<5. filet FH«Ca«tt'fft©t H HfJiC$I8T&S C £ 
A< T- § s * L T m A. If k h C r 1 . C r 2 . Ci3Ul'ttCr4 
{|i ( E 1 1 i s o n , J . £> s D N A , 1 . 11-18(198 
1). Takahashi. N . ^ Cel 1, 29. 67 1 - 6 
79 (1982). Krawinkel. U £ . EMBO J. , 
1, 4 0 3 - 4 0 7 ( 1 9 8 2 ) ) TJ5«. 

7ffift©32ii0*«>Kli288©&#-<^-^ *" « *> 5 * 

it^nLKV k H«C««t3-FtiDNA«4 

£ fc£5Rffl8DtS8© it?n HftViHSRtf k h H»Cfl(*£- 

a - k** dn a*$a,-c«**91'«* fcc. c 
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T ifc ft - ■ T * - y ^ ft ft * 52 it « . 

NAJ6ffK-?*^H«V««RlFt ^«C**«3-rt*DN 
A££-©ffe$^^-K$AL> ^l/ftt^^ ^-tl^tli 

*£9j©HfllJ£ t h W S - 4 Ktttt* 
(A) (1)U L«C««s Rtf 

(2) t h L IS F R ^ & k > 1 L-8CW**'5"!>-**/' 
^ n - + ;utf[ftW s - 4 © L II C D R *#/,TJR4 L « V H«L 4 

L $ ; JfctfC 
( B ) ( 1 ) t h HfiCB** R & 

(2) b m tt F R s Stft h I L-8£»**-****>' 

9 D-t^ut#ws -4©HacDR££A,Tj3c*Hav n« r * 

L^BUC^^Ttt^ HUE L« C D R ttEfllS^ : '2 6Ci 

jas?^ kgait* K7?y kg?9©ch*<x 5 c*i» 

T|«Sn«7W KE?iJ£*r L> fflSEHtSC D R ttEflJS^ = 2 
7CSihi7U MJlTJb^T»7 $ / 8SHe?iJ0Ri^I 5 k 

*JKft*n87 $ J »SJI«f L 5 fflE't h LB F R *<R E I 
IZ & * r * *> © X * *>' :«lEt>HBFRl. 2*5iff 3-8 V D H 
2 6t:, FR4B4B'4K4*t5fcOtft») i il9Ek h L a C pI 
SUkK^J«nD ;*LT«ll5t>HaC0«ttkhCr 1 
«*?&*. *fc* fffl&k K HgC?I«ttt Kt 4ft$X$>.,X 
4> «fc < . Jb*^ttli!lEkhLac«**«feCl t /*-fcttfc h H II C $f 
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£ e ffi W ::. «:«t + # : & ft If* « h IS * 

sale t i- f r 07 § y »fiEB)©-tt*tifc** c >*<as. 

*?* Ll'ffitt KilKB, Lav««tt«2{:i , ^tRVLa* 
i^liRVLbHT*jn«7W KE^I^t^ H« V««ti 
a 3 «fc tf * 4 CR VHa. R V H b , RVHc. RVHd, R V 
He. RVHf, RVHgXttRVHhi L'T.S * 7 ^ HE 
H * * * * . * * £ * H 01 V $1 $ F R 2 * © 4 1ft © 7 $ V & 7* 
d >J y T * *-C i s m 4 7 ft © 7 $ ; Bf*< I" V ? h 7 7 y T fc 5 d 
i > * cfc t>' / * fc « H F R 3 * ' © 6 7fi(P7WK*<7ii*75 
iy t*Ki4 ( J;<> RVHb, RVHd, RVHe. RVHf 

RVHgXiiRVHhiLTSSni7U»EJI**tna 
^i^tL^, C©«5$s RVHgiiHttVtjUSiLtlt'jf* 

imjfcfiift©fi)i©fc»££* 2 aa©*^* -r«*>s 
x y/s y *_/r n *-*-8©cr&sffeSiiH»« 

UCfflCS«Lfc«** k H«3-KtiDNAtUT* 

5 £ ?g :? * - ^ &tFJ>Ay*-/7 , Dt-^-*OCt§*S 

HfllJftt U«*3 - rf 5DNAR'iSf«*t h H. 
$ £ 3 - k 1" * D N A. * * - © ffe 51 ^ ^ ^ * A t , * L T I © 

IB US £ -f > - t' * X « 4 >-nnT«|LTSftit-SSII«'t 
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b IK * * £ M * » * o 

V««, RySHflUt h H« Vf»*ttx m^T&^t h I L 

**:». **9I© L$ V$|«C D RRtfHffV8(«C D R *> . 

£tt£r*»#T**K *t Hi ft £ L T 

*B9l©v$* L«VtI«.*'3- Pt«DNAIi^Ha«3 
- KT SDN AXttSllS^ F L«'*3- rt*DN A©tt«©fc 

^Httfca-KTiDNAX ^«*3-Kt*DN 

A©ft»©fc»ti*fflT**. *fc. *£fl©LttV««CDR£ 

3- Kt«DNABS**t h L«V«**3- KtlDNARU 

if HlJiSc fc h L fg£ 3 - KtfcDNACttSlOfc'fc 

~ H«c:**flOH0Vfl|*CDR«3-Kt*DNAttlHI«fc 

D N •AttM©fc»K*ffl'C**. M/lft©F ( 
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a L . ' ) , FabfcSl' >* F v * . X £ . H $ R ^ L ft © ffi F v 
* it $ * - > v ? iU * * _ y F v^fflSttl&i-CS^S** so & 
0l^i:«fflt5:i*^'^ Bird, R . E . 

TIBTECH. 9, 132-137. 1 9 9 1 £ # 1 ) . 

yy^yb^i-t >F vii, t h I L - 8 k 3" £ UtiJfc - V tfift 
aH«va«iLfivfl!*«ItSLTS«. c®«>y*Ou**4 > 
F vC*l^s H'tt v«*£ Ltt Vffi«tt»l »* L'< tts 

^y^. pj (H u s t o n, J . S 

$> % Proc. Natl. Acad. Sci. U. S. A. , 8 
5. 5879-5 8' 83.198 8'). 

•> y *';u* x 4 y F v iztsVZ H ft V L II Vffi«tt. 

H«l $ k hffifc © H tt «fc L tt V «« £ 'L T $ nfcfcO 

©^fHT*-,TUK J*Wi tTs EBI**3 8, 4 1. 4 
4, 45, 48. 5 1. 54. 5 5 © ^ T ft £ !Si!c © 7 $ /8K 
fllfr&SS H«V{I8£* E?l*f 6 2-. E5 0l»yftfrCEtffi 

v *< Jj* tf* ft S (W08 8-0 1 6 4 9 £ # 1 ) . 

;*i«,©'va«ti. »HU. r * K 'J y * - £ <k ? 
^tvi. ^ r 9- K U y * - £ T li . « i 7 $ y K l 2~i 

9 g|*>*64fttffl-*ll' < 7'* K*<ffl^ <bft* (W 0 8 8 - 0 
9 3 4 4 £ # KR ) . 

v V ? )l>* s.4 y F v •£ 3 - K t & D N A & N ffJSfi ISIB © 1 $ & 
t US * O H.ffi t "e . H fi.V if « £ a - K ?■ « D N A . * 7 J I 
mttzit^ L«va(«*3-Kf «0NA«8SiL» *ft*©E 
?!]©•? ^©P?tM©7 $ ; 6SE?d£ 3-Kt«DK A$#£. * ©ffi 

»*JSR]£t47 , 7'f' ? -*l*fB^T» P C R at: <fc *j WW U &^ 
T ■ x 7 * K U y * - # £ 3'- K 1" 5 D N A «fc t c * © Pi 
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* * -fl^y^^^xW y F v 4 3 - K * * D N A tfttrt S ft 
ftli\ -tft*****-*'*^**-* is^tfttRS^^^-Ck 

'ft*. 

«H**ft.*.' 

* » 9i © fc h i l - 8 t: ft t 3 * > 5 tafr - 8 1* fifc ^ b fit * *? «k 

* (D F ( a b ' ) i . Fab. Fv**^tt^^fx-yF 
v©tS^?S14*ai2r**ftitTs EL ISA <gSf£*§&fca& 

. E I A s R 1 A (ttatftSMSS 

) &Sl*tt$*ffifca*ffl^"* - i*<Tft *. W*tf. *^ 

1 L - 8 'J * o- t /yift** h I L-8 

S&jjnL. ::ck k i l - 8 e »r * * * 5 a*, nmm^ Ma 
Ktrnz.? *»B©tf«±a**v*«:a«* yr^^flu^x 7** 

i>H»KC £'©»$SK£to;LT<&fta£8!l£* * w i-cstsa^ 

'fftOF (a b' ) i , Fab. F v^^K^^l'f xOF 
v © 1 L-BHrrV-C«tiI L-8 £&!«i£fttts ifi#© 
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,j t . y L , ? - ; i - ,. t 1' :: jr. *) If {I * ft . * - • 

jt?*tf±0 1 L-8Hr7'^-t:Wt*I L - 8 ©*S£II£7 y * 

-f iz a s - ^ v ^ & Ha * £ k. * *> » ^ ft « » + « * it*** * © * 

125 1 « £TS2 C»S Liz I L - 8 I L - 8 **t* 

* ft BJj 0 ft * i fc ti * © Wf * j: «k * » * ft * It ffi 

X ; c h e m o t a x i s ) © IE $ IS £ If ffi "f 3 £ £ il # *ll ^ ft * 
jS, WjIB'G r o b, P. M. & J . ■ B i o 1 .. Chem. . 2 
6 5. 8 3 1 1 - 8 3 1 6. 1 9 9 0 IZ ?B« $ ft iz * ffl ^ * C 
£*<T § S. 

ii*0Bifr*8S's»l«?*«i'fc^ i l - 8 -ft* 

f + yA-C»ftti. OUT* WfiLfcH + S-ttaft*** 

g*$ft*7 w n^-KttS**©"^ ©»£&&«& 

T0WI5n«fc**O)E^*'«*ffl''^S«l*S4>^ffiT*S. 
*£9J© t ^ l L-srJIU^K^ Stifle k hiaft* «fc 
* © F ( a b ' ) 2 . Fab. F v £> § ^ It > y ^ * * - 's F 
v ti , 0 7'^7^^-C^5 ffiiBKB © fc- # £ L < £ 
□ ttc. fl]?Lli\ »Rrt?±«. ttrtfcaw* BB.rtaWs £T&« 
*l3«fc f5 . abS^ttlSSLifittC. «*.l±\ *7'5 4 «f- ( n e b u 
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] i ,- * r ) <:> - ^mmm.t iz&stz z t&i # s< 

K«t«a4ltt, fi#©«JBU *»»CJ: 9 ******* 1 
~ 1 0 0 0.g/bodyT*<K 1 " 1 0«E/kg/2I©^S>Jffl*^iM^ 

tf*0F (ab' ) « . Fab. Fvt*^f^H«-5T 

*. t*»B ft* k ^ 1 

5 ft*. Sm^t Hlt**.fcO t *©F (ab')z. Fab. F v 

HN^^'^-- yFv ^ **U'*UaN ASM** & 
««**c»»L. .*ftt3**ftjh«. Tw e e n 8 0. 

tH*7*^MHSA)««liiUflTHl 

1. 4FN A 

/W7 - V K-7WS-l^©4RNAt, Ch i r gw i n. 
J.M. Biochemistry. 18. 5294-529 
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9 i 9 7 9 :: J-' «? E ft £ T o & Sit * > * SB K $J K iS «C» £ * 

T £ t>*> v 1 X 1 0 ' fig 0 ;W 7* 'J K - "7 W S - 4 0 ft BS * 2 5 
tt \ Q 4 M ? 7 ~ it y * * > ~? * ~ * ( F u 1 k a ttM) + 
*^;tU'Hf;. * * •>' * - htS'C>t*©5. 7 M Jg it * ^ 

* i.»«I±H«l U «c:H*BeckB5a S W 4 0 o - 

* - + T 3 1 . 0 0 0 rpm IZX 2 0 *C T 1 4 Uf Ni i£ 'l># IN t * w £ 
C «fc *) R N A fcitISS 

R NAit»«!« 8 0Xi^-*C«l:5»#^ * LT 1 0 an 
EDTARO'O. 5% N - 5 $ d <f ;u ;u 3 y K * h V $ ./» £ 
t^t« 2 OnM T r i s - H C 1 ( P H 7 . 5 1.2 0 0 H+CS 
jj? L x -e-LT-^tUlProtenase (B o e h r i n g e rtt 
S!) * 0. 5«g/«l<fc**«fc o llSJoLfca. 3 7 'CUT 3 oaiH 

AftSfe* 1»N EDTA^^^f 4 1 0i» Tris-HCl ( 
P H 7 . 5 ) 2 0 0 u 1 KiSfl? L fc. 

2. >ybyS/+-RNA(inRNA)0}ftlfc 

7 ^i; * d - * Ji/ffi* W S - 4 Htfi*3-KtamRNA* 
ttaj-r-Sfci&sFast Track m R N A lsolati 
on Kit Version 3. 2 ( I n v i t r o g e nit 

£ R N A fch P o I y ( A ) *' v r 4 7' * m R N A £ ft £ L tz . 
3 . c D N A 0 afiX 

cDNA Cycle Kit ( I n v i l r o g e n^S) $ 
ffl^t. *©ft?S»K:Ett©afc£ft^ ±122. TfcfcftfctfM 
0ngOmRNA^t--*«ScDNA*#J»L. ^nHflVti* 
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£ 3 - Kf f c D N A © US 41 ffl ^ r: c ft , - ^ L Si v 1»« * 
-FtitDNAi*it*fc»i:, #J 1 0 /f g © ±K£ R N A «fc 

4. #t#*f£pl$£ ^ - K 1" * ifife^® p c R 

(1) 7^H«V«*i3-Kt4cDNA©»« 

PCR(Dli»fi)r5^-ll» E?9S^ : I 3 - 2 4 C^fMH V 
(Mouse Heavy Variable)7^54"»— l — l 
2 > Rtf : 25C*tMHC (Mouse Heavy 
Constant) 7* 54"*— (Jones. S. T. £ , Bio 
/Technology, 9. 88-89. 1 9 9 U«fflL/;. 

PCRS*1 0 0* 1 tt» IObH Tris-HCl (pllB. 3 
) . 5 0 «M KCl.O. lmfl dNTPt CdATP, dCTP 
. dCTP, d TT P ) s 1. 5 »M MgC), . 0. 0 0 I % ( 
W/V) t'7f^, 5iiv KDDNA*' 1 )^ 7-t'Amp 1 iT 
aq(Perkin Elmer C e t u stt) > 0. 2 5 //M 
©E?!I## : 1 3-2 ^CifMHVr^'-O^-^i 1 . 

1 b V M 0K?tJ#^5- : 2 5 CitM HCrH -7-RL K '±g2 3 . T 
»9*lfc-*|cDNA»*l. 5* MHV1-12 
7*34-7-©£*co(r>TJN*£ffl2tLfc. 5 0 // i © ftte 
?So/;&s 9 4 t©«JlWa*K:T3*ra*'LT*K:9 4tai 
£!BU 5 5 T KT'l »R8Rtf7 2 TGT 1 £!SU C © HI J* T fln & L 

2 t iz X 1 0 # IBM y + a ^ — KL /; . 

(2) 7nL«V $1$ * n-KT-BcDNA© li'M 
PCRCfcftOr?^ v-tlTE?IJf^: 1-1 lCI^-TMK 

V (Mouse Kappa Variable) 7* H'-l* 
1 1. R K ?!l * : 1 2CitMKC (Mous e Kappa 
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C .; n : i a r. <• - v » v - • 

o/T e c h n olo g y. S. 8 8 - 8 9. 199 1)*ttfflL 

c DN ACDif1>iiis U?no'. 25//MCMKV7'7^-S 

Ha 8B 4 . ( l ) ci'^THl V KO^TEKL 
fc©*Hi;£fei::«fc$-fcE3. ■P#%»nfc-*.«c DNA»«2. 

0 // 1 ■ $> ifi M £ It fc . 
5. p c R£&fe©ttKfc<fctf8rttfl: 

BU 12 © «fc 0 C L T P C R & IZ £ <0 it til L fc H ffi V ft « «k L ft 
V ft«* *L*'ft® p N A»rtt£ 1 . 5 %M *T # d ( S i g 
m a ft 15) £ffl^4 7*'n-*yn<MftllllK«fc-9 4rHLfc.- ft 4 
5 0 bpfiOHffDN A Wi fr-i t*J 4 0 0 bpfi © L ft D N A ffi £ * 5 
rS7*'n-*>t**ft*'*igj«5W»K HT6 5 t C T 5 £1818 
Bl*L«), *LT3ni:H$a©2»W EDTAfttf3 0 0 «M N 
aCl^ttS20«tl T r i s - H C 1 ( pH 7 . 5 ) £ »D * * 

DNAlfifr^l^-^ttSCi'JiiRU * LT 1 ■« EDTA 
*#£-f * l ObiH Tris-HCl (p!7. 5) C»Blfc. * 
1 0 nH MgCh RlM.N^nHl-i^tttSl 
Omfl Tris-HCl ( pH 7 . 9 ) + 1? 5 a i v b © fOR»* X 
ma 1 (New England B i o L a b s ) £ ffl ^ T 
3 7 t IZ t 3 tffflflWL L fc . > 4 0 a - y h OMR HI* S a 1 

N 1 • 5 K«'»£7 *'n-* ( S i g m a *1:5S) 

'4 7 # n - * y ;u ism 5- «fc ») a*t ^ - • 
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5£Hi?»*.L-«K * LT 3*l>l§]£fi© 2-M E D T A &. l>* 3 0 
0 mfl N a C 1 * t *T t 4 2 0 mtt T r i s - H C 1 ( P H 7 . 5 ) 
* JP *. fc . C0»£ft*7*;-*&tf* OD *** c 

EDTA^tWtS 1 0»H Tris-HCl (pH7. 5)Hi§»? 

Lfc. . 

A»r>t£&*&fc. ±EDN ABffrtt^r<l4)*©5 ' * 
$CSa 1 I * l-T* © 3 ' *3b5I X m a 1 t#£ 

*«6*WtS. 

6. gte&tf^Sfcfc 

±g£©<£ -5 t: L T MR L, y v<fiLttVtt«*3 - Kt 

Silted * S a 1 I - X m a I DN ARfrftO. ' 3 if 

,t Sal K Xma I ft *KS 4 * © 7 A/ * 'J 7 *• X 7 r * 
(BAP ; £rIii&3S> tiftt * d *) M52 L fc p U C 

1 9 * - (Mitam ft 0 . l<fgisl3.iyhT4 D 
NA'J*'-f ( G 1 B C 0 B R L itSS) Rtf fctt © v 7 7 - & 
^fct S&fcafc+T. 1 6 "C'CT 4 l*IBRili5***B^fc. 

fcK N 5 ^ 1 ©±SeilfeS^«5^^«® D H 5 ar©3 v ^ h 
IBBSCGIBCO BRLttE) 5 0 // I L T 3 0 fil IIS 

£*±T 3 0 £]SK 4 2 'CUT 1 1 »IBI»1 

L- Sl'THO'j 1 © 2 x Y Tigife (Mo 1 ecu 1 a r C 
loning:A Laboratory Manual. Sam 
brookfc/Cold Spring Harbor Labo 
r a t o r y Press. ( 1 9 8 9 ) ) * »D * . 3 7 X K. Z 1 
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Bf n 4 v 4- ^ -< - >- '-• & ■ 5 0 </ r : v 'J :•- ( Wr&!2 

$ £! ) 4ttt42 xY.Ti^^it (Mo 1 e c u 1 a r C 1 
oning:A Laboratory Manual. Samb 
rooki. Cold Spring Harbor Labor 
aiory Press. (1 9 8 9)) J: G 
3 7 T ET-SH y+a^- r LT*»B$Ktc&ft£&rt:. 

ft. r©MiR7-*-£l,-£X-Gal (5-bromo-4 
-chloro-3-indolyl-^-D-galactos 

ide, SSiittSS) 50nii^^:. 

C©Jf*g*E&#£. 5 0 u e /m\®7 ^ttt52x 
Y Ti*ife 1 0 + T 3 7tHT-«*l^ <Lt:©»«ft*^ 

Q 1 A G E N plasm id mini kit (Q 1 AGE' 

N A £ SR 88 L fc . 

:HTtl^/cs ^ -f 7' 'J F-"?ws-4i:4*t*7n* 
gL« V$Jl«*3- KtSitfc* fc****?* * ^ F*pUC- 
W S 4 - V L i # £ L fc . 

*Bll3 y t'T V rttl&* J M 1 0 9 Sffl Wc £.£fc^T s ±S£ 

$g V ft g £ ^ - K t 5 iHc?* t W t * 7* 7 a $ K £ S a 1 1 - X 
ma I DNAlU^ftlSU HT P U C - WS 4 - V H ifil 

mi&M 2". d n a gpttgegyioftg 

flj IS © 7* -5 * S K * © c DN A3 - K pI IS © € $ S £ <. * - * 
iy^7'70-iUMl 3 Primer R V*^ffM 1 3 
' Primer M4 (fift t^SitttS) . S » D N A •> - * 
I yf - (Applied Biosystem 1 n c 52 ) £ 
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rv* T ■ P v i D e o x y T e r m i n 2 t o r C y c 
e Sequencing Kit (Applied Biosy 
stem lncK)*ia^T. Ka-*C* 

„TMEW**£Lfc. r5^rpuc-ws4-vLctt 

ns-v^^ws-4iA^oL«(v$i«^3 - i't«afc?©SSE 

?!l£E?!l$^ : 2 6C*t. r^u'puc-wsi-v 
HC**ft*-***WS-4tt*©Htt-VfI**3- 

©s«E?a*Eya#^ : 2 7 

^ gfl 3 . C D RO^f 
ttlfttftSfltt (CDR) C*9*»**lT^*. 

©7 $ y KEflltts JfcKftfi < c D R$I 

N r Se quences of Proteins of I m m 
u n o 1 o g i c' a 1 InterestjUS Dept. He 
aith and Human Services. 1991). 

* "f^SI^o? $ /KEfll* Ka ba t & G «fc *) ttfc * ft 

fc fit ft © 7 $ J BE?! © f - 9 * - * K. h X It lb x „ ffi If tt * w ^ 
«CiKJ;*3CpRfil«**5K:^riD<ftSLfc. 
a 5 fi*©LttVfl*«&tf'CHtt.V«*+0 

CDR 

7-7^5 K E*0#* . CDRl CDR2 CDR3 

PDC-WS4-VL 26 24 - 34 50 - 56 89- 97 

PUC-KS4-VH . 27 31 - 35 50 - 68 101 - 111 
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p Mi m 4 , * v - y Jb c n \ A E> » ?g P > tf i v ( * > "> w ? ~ - 
ft K 

nvnws-uawHfivaii^-rticDNA^- 

ypUC-WS4-VLRtfpUC-WS4-VH^PCRaa 
•>**Lfc. *LtHEF^-<^- (illB. WO 9 2 - 1 9 7 
5 9 R H 1 £ # 1 © ^ £ ) n 31 A ^ . 

Ltt.Vffl*Ofc»©«i»^5 <f (ffi5>JS^ : 2 8 ) fttf H« 
V«0/:»©^^^- (E?iJ3^ : 2 9) tt. £*0V|| 
«o .j _^'-E?ij©««j* 3 - k-ts D N Ai:^ 7" «J ^-1 

-jKozakay^nfiJMKoiak, M . ^ J. M o 1 
Biol. 1 9 6. 9 4 7 - 9 5 0. 1 9 8 7 ) Rtf H i n d 1 1 

i tdpsspffi^^-r 4 «fc t^aat Lfc. Liva*0t»©«*r5 

4 v - ( # ^ : 3 0) R H l£ V $1$ © /c © 7* 7 4 ^ - 
(i£?0#^ : 3 1 ) li. Jiif#©*5Si£ 3- K-TSDN AffiyiJC/N 

%i \% £ ft Jrat 5 ct ^s»t l 

2 0 .M T r i s - H C 1 ( P H 8 . 2 ) ; 1 0 mil K C U 6 «M 
(NH,).SO,. l«TritonX- 1 0 0 100//M 
dNTPSs 1. 5mM MgCla. 1 0 0 P»o 1 e f 1 © * 7" 7 -f 
v- N 1 0 0 n g ©SISDN A ( p U C - V L X tt P U C - V H ) 
sS.il>' 2. 5 U © A m p I i T a qKl^ttf ; - 1 0 0 H O 
PCRKfcffi£fe*5 o"a 1 ©i£i4"CSh^ 9 4TCT3a!H*tD 
OfcftOSU 9 4 'CUT 1 #1BU 5 5'CtlT l.tfRJK 7 2THT1 
O * 4 0 i\> * 3 0 S It ^ x £ 7 2tCTl 0 #IBM ^ * * 
• ^ - h L, fc . 
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H i n d 111 Rtf B a m H 1 T flHL L . * L T L <« V ii o H T 
tt, HEF^5^H-HEF-VL-g*^ H«V«*J:o^ 
TliH E F *-H E F-VH-grlCUfn^o-i 

vfLlz. DNAEJIftSOft^ iELl»DNAEJIHt«DNA 
W ft £ # C 7* K**n-en-HEF-c hWS4 L - g * . H 

EF-chWS4H-grl£*n£Lk. 

cosais^© ^ y^'*^^" y 

* - £ C 0 S tBffiKfc^Ttttt Lfc. HEF - c h W S 4 L - g * 

Uff'CHEF-chWSU-n lHene Pul ser 
SI (B i oRa d ) ^ffl^iH h n *■ u - ^ ■ y C «k 9 
COSfBKilEftJBKtcfcLfc. &D N A (1 0 if g ) £s PBS 

* 1 x 1 0 7 ttlBS/ml © 0 . 8«1®7 "J 3-> H-jDis 1. 5kV 
, 2 5 // FOlict^' 

sficT i o #ra©ia«iiHBi0ftx w # u- * 3 y*ss 
$ n fc a is £ * 5%©r - ^D7*'; y^'j-^^JfeiEJavt^^w-f 

5 DM E Migftfc ( G I B C OttB) 1 5 n 1 ClIU 

Vl^ftfc. i|/fc£BC * 9 BttBft*!**^ 8^ 0 . 4 5 // m© 

f 4**74 Ji/* - ( Ge lman Sc i enc e ttS ) C T 

E L I S A 

ffi«8£«IS* «fctf ffi*»««£©fc»© E L I S A 7* V- \ 4 
ft©* -3 CLT«»l,fc. ffiBB£*gttW£'©fc»©E L I SA7* 
U- htt&CDfcC LTWIS Lfc. 9 6ft7*U-h (NuBcttl) 
© £ 9 * >u £ . » flf 2 *r g / m 1 T E Ht v 7 r - (0. 1 M 
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tt'HkML-B#HD-t'HS*t? tD systems 
ft 83 ) 1 0 0 i/ 1 Til 1ft I~ v 7 7 ~ ( 5 0 mM 7 T 1 

s - H C I . P H 7 . 2 . 1K^>I^7^7-^ (BSA) , 1 
m M M 6 C 1 , . 0 . 1 5 M N a C 1 , 0.05% Twee 
n.2 0. 0. 0 2 % 7vMt* MJ 7 2> ) 2 0 0 </ 1 T 7' n v * > 
*"©*. «S5 n g/m ltt"H*fc h 1 L-8 .(Ame r s h a m - 

it 85) i o o // i £ Jro ^ jt . 

»ft©**-h**HftSK^ ***;n?in*.* i * « 

coal!) 1 0 o u i *lm*.fc. f •✓ftcFft»©« 

, SKft* (lmg/ml P-^»7*^«) 
t h 1 g Gtfttt (TAGOttSJ) 1 0 0 * 1 TfflUfc L-v * v 4 

* c o s«»©«*-t**** s&RLT * £S **CiJD*. 

}/l ft ( T A G 0 it 82 ) 1 0 -0 it 1 4 y * * - •> n ^ &. 

tfft#©&. S*i*« (lmg/ml P - - h o 7 * ^uWBU 

S i graa^SS) ^JD^^ 0 5'n«T ©«#**»£ ^ fc . 

*©&*« * / *ffi*W s - 4 * I L - 8 cftWcft^l^fc: 

v?l«0EU-aiil*tt4:i*^«*ti/; (H2 *#«©c t 
) . 

HUKr*** KHEF - c hWS4 L-g «ft*1-«*lft 
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gj .+ f - - ), o r i c. h i c cell 'D H j ir ( H E F - t 1 
W S 4 L - g k) . cfc 1B8E 7" 5 ^ § K H E F - -c. h W S 4 H - 
6 r, Ht^lSS«Estherichia coli JM 
l09 (HEF-chWS4H-gr, ) £L?l£&ffiK&fiX 
£I*SffiSf£i&r < Wfffi* 1 TB 1 *.3 6 

*7fl 1 2BC**, FERM B P - 4 7 3 9 x «fc F E R M 
BP-4 7 4 0 hfcttcS-3§BRtH£3*ifc. 
3T3Me^ 5 . KWS- 4ffift©ft» 

5fc]RktW.S-4ffi#Httva«*3-K**DNA*&©« 
C L- ? KSt L . t MI#VDH2 6 © F R . 1 ~ 3 & rfc t- h tftft 

4 B 4 © F R 4 *3- h'tJttlfnWODNAEJIIS'nW 

5 - 4 0i# HlK V«8© CDR«3-Ptl D N A EJI^Ife? ^ 

* <fc ? ilSffiBK^ h WS - 4 Jjt#H«V K**±*D N 
A*K8tLfc. 

ft K . C © D N A E?0 © * ft * ft 5 ' BR #3' H i ndll 

! LSI&SS&/K 0 Z AK 3 y-fe y * x-KMilfB a mH 1 12 IK 81! 

/^r?^ k — E^a* * n-F ttftnm u-r * h e f&si^?*- 

£4*©*V:*22^**rK*H:K*LTft£.Cft£©*V:* 

* K +. © ~ ft ft ii k <^ t ^ y f*-#-SI)fLfc. 
UOt^^^f KE?iJ£E?"J*-f : 3 2 - 3 5 CS*. 

* * K tt 1 1 3-1 4 3fiI©I$*tLv 

»« 1- * 2 * © * V * * * U * * Kli S> H 2 0 © * ~ A 7 v 

rtitt 4 *©* * *'k©wh f i (K?i#t 

: 32) , H F 3 (E?IJ#-f : 34) « * y * D N ARB)** L > 
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* L -ftOl: F 2 (fP^lJff^ : 3 3 ) - H F ' <EW#*-: 3 5 * 
«|||DNA^!S« (Applied B i o s y s t e m s tt 

5 fc. ;n^*2)^ l ' l:f3l ^^^ K0,JCRat: ' kS77 ' b 
y 7 - 'j -©#££11 3 CKT. ft 1 0 OngTo©H FUHF2, 
H F 3 t H F 4 £!E*£:b*T. 2. 5u©Pfu DNA#'J> 
7--tf?tWt SS»*Si 9 8 1 © P C RSfc&KgsflD L*. 9 
rci:t3^ra©fi«©tft©^> 9 4-CCT2aiBK 5 5tHt 

2 fllHRtf 7 2 t C t 2 £IW* 1 «M * L> :H*2^ 

P C RKfcft 3S* l ' fca) - 15 * *&C2lM **© 

O + ^-^^iT^fc. 100 P»ole-TO©R VH 5 ' 7-v 
-f -7- : 3 6 ) &tf R V H 3 ' T"^'- <E?Q«* = 

3 7 ) £«7*7 4 LTgSiinUfcfiU P C RSlCifc* 5 0 u 
I ©fitM-ca^. HT94ti:t3 £|BI ©*«)©£«©«:* 9 4 
ten £|BU 5 5 T CT 1 aiSIRtf 7 2 t CT 1 # Kl © 4 5 * 

9 n>iVr^> * L T G 7 2 "C C T 1 OdHO**^- FLfc. 

ft4 5 0 ««W©DNAKJt«l. 5KftR£.7#o-*y*£ 
ffl^TttKL^ Hi n dill RtfBamH * L T 

^CHEF^-^-HEF-VH-g t lC^n-^y^Lfc 
EF - 17 '^ 7 - ( E9!l*'-f- : 6 6) «t H 1 P 7" 7 -f v - 
(E?«**r : 6 7) fcfflt^T* DNAEfll »■£©»* IE L ^ H K V 
$S$©7~5 y BE?!]£ ^ - Kt'i DNA»fr4tt7'7^ KS H 
EF-RVHa-g r l^Ufc. KHEF-RVK 
a - g t ictsn« HfiS V.««©7 $7 »E*i*>'«fctftt£E8l* 
gE ?|J # ^ : 3 8 £ * * . 



WOW/02576 



PCT/JP95/01396 



sun* t v; ? - ft* H m v *8°* >v "— i? 2 : - ' r b - r '" 

j r d j , r e j . ■ ' f j . r « J • r "J * HT ® ± * C L T 
B v r b j ( R V H b ) tt. 4 7 ft©° 4 •> Mi 7' h 

77 y c«nr***cRtt^ ****** *'- LTW1 (B2?,j 

#49- : 3 9) fccktf L TW - 2 (E*fl#* : 4 0 ) *fflt^ 
«StS7'7^-7-iLTttRVH5' (E?0## : 3 6 ) * <k If 
R V H 3 ' (E9I#^ : 37) rn^'HEF-RV 
Ha-gr l££SDNA£LT. PCR&t:«fc>)iB*It. 7* 7 * 
§ KHEF-RVHb-g r 1 * 7* 7 * \ KH E F - R V 

H b - e r 1 *l* H8i V 5" / KEHfc «k ttSEfll 

£E?!l#^ : 4 1 IZTFt. 

a-.>*. y r c j «s 4 1 ft©*'** 5 y*<7'D v yc*Ht* 
J; o i:gS+L/c^S)l7-7 ^-QTPl (E?lJ#^ : 4 2 ) 
tfQTP2 (Efl!#-t : 4 3) £fflt^ 7*7 * $ KHEF-RVH 
a - g r UJISDNAtU, PCRftC«kOi«U 7* 7 * 5 
K HEF-RVHc-g'Tl**fc. *7*7*5KHEF-RVH 
c - g r 1 HfiS Vfltf ©7 $ / ttEM*«k^*«E^l* 

TP24ISK 7* 7^ KHEF-RVHb-g r 1 * fcM D N A 
iU7'7^FHEF-RVHd-gr 1 * » fc * 7* 7 * $ K 
HEF-RVHd-gr lCttHi HgVfliOT $ / ttE?9-& 

■5 KBtt Lfc***-7 , 7 4 '-ATP1 (KWtt • 4 6 ) 

AT P 2 <E*U#* : 4 7 ) 7*7 * * KHEF-RVHd 



WO 96/02576 



PCT/JP95/01396 



- g r j *I*2L' DNAi L tifi I > r* * 5 !" H E F - F V H <• 

- g r 1 *7"^H'HEF-RVHe-n 1 C * * ft 

a-->' s y f ( j li v 4 4 ft© y f^^^^:«St^ 
^CRttLfcSIUl^^-GTAl (BH#*:.4 9) * * * 
GTA2 (K5>J#^: 50Hffl^7 , ^U'HEF-RVHd 
-g r !^$JlSDNAiLTifi*iL. r^iKHEF-RVHf 
- IT im. *r^iFHEF-RVHf-irlcH*i 
SH t|ViI80TW KEfllfc.ktfttSEBI^Eyil** : 5 1 fc* 

j;*t3Rlt LfcM« L TF 1 (EW»* : 5 2 

) L T F 2 (E?U*^ : 5 3 ) * IB ^ 7> '^ KHEF " 

RVHd-g T l*»8DNAH:TilU 7" 5 * * K H E F - 
R VHg-g r l**fc. ***** KHEF-RVHg-g r 1 
C**ft* H«VH*©7 $ y RE?l*«fctffi«E5>J*E*!l#^ : 
5 4 £^"t. 

TF2^K7'7MFHEF-RVHb-gTl SfcSJDNA 
iLTiiU 7*7*5 KHEF-RVHh-g r lt&fc. *7 
7 XU'HEF-RVHh-|T lCttft*HBVHifl>7i; 
ME?a*«kO f **E?!I*EW»* : 5 5 Kwt. 
Uli^t V WS - 4 L « V««©ttM 

JtftJftk J.WS- 4«t#Lf|Vfli**3 - K«T*DN A*ft.©« 
CLTRWLfc. k US* RE I ©FRfcn- KtSDNAEfl* 
^**WS- 4tt*L«V««©'CDR*3 - K-T4DN Afifltf 
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a ft- * *i. 6 o H« # - h v ' 5 " 4 L & v 3 - K 

^H. 3 © D N AE?iJ©*H*n 5 ' fflRtf 3' flJCH i ndll 
I ffittESUa/ K OZAKavt^ * E?flRtf B a m H I ISttfiBft 

/*r? -< * Kt-E?il**n^nftiniLTs hefiss^^- 

« £ $ © 4 # 0 * 'J 3* * * l- * * K £ $HK * U T * C s C *l & © 

4*©* , ;3*5t;?U'** KEHSEW**: 5 6 - 5 9 CSt. 
Z*i^©*';^?^u*f-Kttl 0 6-1 2 4gSOl3f$tL> 
R » T S 2 * © * V 3" * * U * * K tt £ ^ £ 1 9-2 3 E £ © * - 
A7 v 7'$I«?tt5. 4 *©* y 3*5* 2 l'.** K © 1*1 L F 1. (E 
^IJS^ :56), L F 3 (£?IJS^ : 5 8 ) tt * ^DNAS?K 
£ L> ^ LtftO L F 2 (Efll** i 57) , L F 4 (EM*f : 
5 9) S7yft^DNAEJl*»t*. Ztlb*>)3Ztls* 
> K*IWE© H F 1 - 4 iHUCjftt** Lfc. 

Tvtyyi-ttv 1 0 0 ngt* r> © 4 9 © * 'J 3* 2 ? U * K s. 
tf 5 u © Am p 1 i T a q *tft * 9 8 /r 1 © P C R*I£!ft£ 
. 9 4 X IZZ 3 #IS!©ft8)©£tt©&x 9 4T£T2#RSK 5 5 t 
Ct 2 aiHRtf 7 2 *C i:t 3 #IH)£ 1 * 4 * * 4 L% £ *l* 2 * 4 

* fl/fr o/c IOOp aole-To© R V L 5 ' 7 ? 4 - (E?0*^ 
: 6 0 ) RQf R V L 3 ' r?^- (EW*-f : 6 1 ) 7* v 
<< -7- £LT&mLtz&. P C R5£i£* 5 0 u 1 ©«;»?« 

* LT 9 4 T CT 3 #r«S]©R*j)©££©&> 9 4 tCT 1 £IHk 5 
5 *C IIT 1 tfra&tf 7.2 T 1 lt0^iLT:ti?3 
0 * 4 a* * ?t ^ « * Lt*i:7 2tCT 1 OtflBWi'+a'S-h 
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ft 4 0 0 ««*4(DDNAWKrt 1. 5X«i*T#B-*1r'*t 
ffl 1^*838 H i n dill MB amH 1 CiOMftUHT 
ftuHEFl^H-HEF-VL-ixC^-^H/:.. 

ffi?.J#^ : 6 8 ) t^TDNAB«*t«^ jEM*L« v «* 
'© 7 W KEH * a - K * * D N A * * t*.r 9 * * K * H E F 
-RVLa-niAH^ *r^UHEF-RVLi-l 
* c** ft-*H«v«*©7 $ >KEW*.kO c MEW*EW** 

a- s y r b j (RVLb) lis Tit©?* -;»7 7 - v# 

?|J#4 : 6 3) fccfctf F t Y 2 (E*l#* : 6 4 ) 

a£T*77<fv-iLTttRVL5' (KWt* '"6 0) 

R V L 3 ' (i£5US^: 61)iffiK,7'7^f'HEF-RV 

L a - g x^SIf DNAiLts PCRfcCfcOHWl- 7*7** 

rHEF-HLb-M^fc.^^U'HEF-RVLb 

§ -f : 6 5 VLTkt . 

If, ilfllftt hWS-4!;ittL8i0 r a j A-*. yfc»0*a 
K^-HEF-RVLi-l«i*^WS-4«*H«Ofc» 
O^H-HEF-chWSlH-IT ItCJiOCOSaBK 

t«±*«B*^^ KlEJMfcH4 E L 1 S ACeiO^O 
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M M t l T O * 7 'fit * f c h L / c h H ) ?; 15 5 fll L ffi > * 
J 7 H <t i)> h « (RVLa/chH) i 0 18)13 ttffiJKttfc 

tt t: g « ^ w t *<it IS $ *i fc . 

HUE* *y5WS-4fit*Lttafc»©*3i'<**-H'EF- 

c h WS 4 L- B k tnto&t hWS-4fit*H«© r a j A- 

> yi©a***«ff«t«fc»x m#$cosaiBanP!^b7^ 

^7^'> a H, «IB*JI«4 EL I SAKE*-©***)©*** 
HSLfc, ^Ogl, ;©M(chL/RVHa) 

i < s k f W S - 4 fit* L«© r a a- s; « y 

'(RVLa)tt*>5WS-4 fit*L«iHf ©8^Stt4*l/fc 
©-Cx i*LJ2H*©*S»tfH«*A-5;« y©»ttcttx ^mfiSc H fiK 
&a->- 3 yiSHlKt h WS - 4tfif*Lfil© raj a-->' 9 y ( 
R V L a ) *COS'»Bt!p|^h7.^^7*^->9 ^t«: £ K «fc 
0 f T « o * . 

*0>ttlU r b j . r d J . r e j . r f J . r 8 J • r h j © 

#S»«HtRA-c; 9 y**Y*fit#Ks m&ttmthz* / 5W 

S - 4 fit* "( c hL/c h H ) K EH* * l«C tftH£ * * 

(RVHg) lH^li^fn^>7WS-4(ii* (c hL/chH 
) £ 0 fS fr-> iz . tt * » H IS a — i/ g v r c j £ ^ "f * tfi * c ti la 

I©C JMUft* ► WS - 4 fit*L«© r a j A- >' 3 y 

( R V L a ) «^CSi*b hWS-4.tft*H«© r g j a--; 
3 y (RVHg) * W1" Affttfitltt^tt*^**^ 
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jSCiii.fc'D + ^WS^i/ifcUhL/chH) K^ttf* 

fcc. H«fiRt b ws - 4 tfift LSI© r b j a-<>" , y ( R V L 
b) *JB^T. H***-*. y4C0S«BcH»^^7* 
^.>,</U H«|«k >WS- 4tt#L«© r b j A- * (R 
VLb) ©»«**C«r,fc. »** b hWS-4tt* 

Hfl r gJ y****tt* (RVLb/RVHg) A: # 

Btt«'lRTfc**>*WS-4 8ift (c hL/c hH) CE«r 

T ^ r gjA -.; 3 y (RVHg)PHti^f^^^WS- 

4} ^(chL/chH) J;*****: (El 6 . 

ME©»*KJS^T, + y5WS-4«*(chL/chH)Kl- 
Ett**iI£S* 1 L-8Ctt1-*tt*fttt**L*2a©*** 
t btfift (R V L a / R V H g t R V L b/R V H b ) 

, yA*5!TM^ SUIfU E L I SAK82*©*fc 
Ttt*fttt**OiEllClf«l.te. *,< 5WS- 4tflfc 

(c hL/c hH) . RVLa/RVHg^l^RVLb/R 

) . 

COCiH, bWS- 4tt#L«® r. j a-*. * 

( R V L a ) **tMi r b j A-s;. y ( R V L b ) fttHA* 

b ws - 4 fiftHfg© r 8 j '<-•>" ■ * (RVHg)HtSUift 

K* ( c h l/c h h ) cEit*M©I4I*wt: itfwft 
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bWS-4tftfr©L$ r a j A- 5? h > ( R V L a ) i 
|§J H ft r g J A- x g y ( R V H g ) n * fc lift L « r b j A- x 

3 v ( R V L b ) <!: fsj H $8 r g j *< — i/ a y ( R V H g ) <b tt * 
fittfifcfc hffift© I L-8^-fe7'^-t3*t-rsi L - 8 ££E&«« 

ttftA«k *J y ySeJH Lfc'ft 1 0 0 «1 ©]&&£> 1 5 nl©M o 
no-Po I j»IS« (ICN Bi oned i ca I stiS) 

^3 5»iroiiL, »ft © ft c tfc io a«fr aw**?;:* t t 

Hf*Bl£*»Lfc. 3 ©HO IS £ 1%BSASJDR PM I - 1 6 

4 0 igifefltftr* Lfcfc, ?IA L*5*M* 1 5 OiHlDigftTyi- 
-$2.?S$UIT&£ Lfc. 3ft£iS'l>#8IL/c&s *H1S* 1 %B S 
A&JjD R P M I - 1 6 4 0 igifeKTftfr L. 2 x 1 0 Cells/.l 
©«B«Kc8*«fc ? KSfiSl/fc. C©»I8S«*©& + S©* 

$ ^ ^k'y (Shandonit) K^SSgfctS^^Di 

f f - Q u i k ( 5 K';+*ttI) SfefeLT«£Lfctt*95K& 

±E"» it to***^ *§&a 77r - ( 1 %B S AS. 

0 . 1 %7 >Mtt h 'J ^ D - P B S ) CTfflBSaS 2 x 

1 O 1 Cells/«IC* -5 <fc 0 t:i!Si L/C £©»*> #*8±©F 

-CFcMitt?SK2*y7 ffifc. (EHRftflF P 
CT/J P9 4/0 0 8 5 9 £ Kg ) £ * © fiiR "C * * k h I L - 6 
^ft-FtlffiBEftS 0 u g /b1* «fc tftb 4 0 bs/bIC 8 * £ "5 
»D + T 3 0 £181 4 y * * ^ - h L/C. 

" s 1 TttJIMLfc 1L-8 (74TBq/mmol. Ame 
r s hamitSS) £*&I8 I L - 8 (Ame r s b a mttlg) 
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fcgf* 4 . t /.s r- S S oh o :: -, ? - - r. x ?gS L IMS! L . 
* / y W S - 4 fit* ( c h L / c h H ) . nftfc tHS#(RVL 
,/RVHgfeiffRVLb/KVHg) , R|tt«»©-t US* ( 
PAESEL-LORE I &»)' Jb * ^ tt»tt*4IH© ^ ^ ^ w s " 
4 ffifc©**.* £ v V 7 -CTMflE 2 0 0 0 be/«1* & 

fc( ±B»*8I8»* i o o u i **JniL. i 5 

C««!LS*<ai1 > tlltllllO**'<-H'fc. ° + s,< " 
dOHBSiB** 2 0 0 HO20X*v*o-^*«!:I 
If «tSS*fc. WCtt^Lfc I L-8*«St*fc» 

s *fflIisfct?££ML- T-My^-(7P*tt8) -cttltiStt* 

HW^b r W S - 4 ffitt® LIS r a j /«-•>*■ * ( R V L a ) i 
151 H II r gJ A- y s v ( R V H g ) > * fc ttPU * r b j A- 
3 V ( R V L b ) £BH« r 'g j a f ( R V H g ) * 

ffifttt. I L - 8 u-fc-r^-Cttr* IL-8©ft£K»LT. * 
^pichL/chH) £PJgK £11* * - i 

*< # h 'friz « o fc . 

ttfc* |K8e7 , 5^5KHEF-RVLa-g«**r**IIBtt 
Escherichia c o 1 i D H 5 or (HEF-RVLa 

- g * ) . *<t[f7-7^ rHEF-RVH.g-gr 1 

* Bl ® I J Escherichia coli JM109(HEF 

- R V H 6 - g 7 1 ) t L-CI*fc*fiK4#I*I*8«W£»T ( 
lillo < MS 1 Ti llSfJC^ l*6*lfll2BC,# 
*FERM BP-4738fc«fcCKFERM BP-4741>: 
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#t t k i l - 8 * ; * a-t^Rfr^sit*'^ y y k-^« 

fc h 1 L-8?ftttl>fcBALB/c7$*©WK«lfc£" 7 ** 
ftttlMBP 3 X 6 3 - A g 8. 6 5 3 4*'Jxny^J-i-^ 

IJ^fc (Ko, Y-C. J. Immunol. Method 

s . 1 4 9 . 2 2 7 - 2 3 5 . 1 9 9 2 ) . 

* £91 lit h I L-8t:Wt*«»«t hfit*«j|ttLs 3©!n 
ft;Ci!^tKt Hjt*©V««OCDR*<k h I L-8 Kltt**-? 

filiate < > *tT*nttcE*lttHiLf«»*n*. 
ftlf < KM l 3 AJPJO 2 ©«3t$ftfci&£fc>^©t. 

: H*Hf?«*-3 < **** 1 T§ 1 * 1 * 

( 1 ) Escherichia coli DH5 or (HEF-RVLa-g * ) 

gltS^ = FERM BP-4738 

^ It B : 1994^ 7 ft 120 
( 2 ) Escherichia col i DH 5 a (HEF-chWS4L-g * ) 

gtt #"f PERM BP- 4739 

6 1 



IF St B : 1 994 4? 7 ft 12 B 
( 3 ) Escherichia coli J Ml 09 (HEF- chKS4 H- c r 1) 

gft*-t : FERM BP-4740 

S ft B : 1994* 7 n 120 
( 4 ) Escherichia coli JM109 (IIEF-RVHg-g r 1) 

§;tSf : FERM BP- 4741 

« ft 0 : 1994* 7 J? 12B 

E*!l It 

EBISt : 1 

E?tf©:S£ : 4 0 
E?lj0g! : &JK 
$ © Ife : -*« 
h # O - : it tR tt 
gS^IJOtt^ : N A 

&?lj©£fr. : MKV 1 
ffi?U 

ACTAGTCGAC ATCAAGTTGC CTGTTAGGCT GTTGGTGCTG 
E?IJ#^ = 2 
Efll©** 3 9 

E 911 ©33 : 

«©«:-*« 

h ** □ •>*-: g S( tt 

E5lJ©«g : *n fill D N A 
E?"J©£ft : M K V 2 

E?iJ 

ACTAGTCGAC ATGGACHCAG ACACACTCCT GYTATGGGT 
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E^iJS-f : 3 

E : 4 0 

B£ CD §y : ttK 

$©» : -*« 
h # n - : £ tK 

E?fl©88 : D N A 

E?!l©£& : M K V 3 
Eft 

ACTAGTCGAC ATCAGTGTGC TCACTCAGGT CCTGCSGTTG 
E?IJ0:1£ : 4 3 

&?ij©sy : 

$©» : -*«( 
Y # B •>• - : £ ft 
E?lj©«$ = N A 

E ?!l © £ & : M K V 4 

E?fl 

ACTAGTCGAC ATfiAGGRCCC CTGCTCAGWT TYTTGGNWTC TTG 

K?fl©*"* : 4 0 
K8J©S! •• ttK 
$©&:-**$ 
h # D - : £ $8 
E?3©8!i : D N A 

E?lJ©£& : M K V 5 

ACTAGTCGAC ATCGATTTWC AGGTGCAGAT TWTCAGCTTC 
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EMS** : 6 
E.*S ©1$ = 3 1 

EM OS • t*K 

: -*tS 

E?l]©88 : ^BliDNA 
E *>]©*& : M K V 6 
E?U 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 

E?fl©£$ : 4 1 
E?0©S! : t*K 
$©» : -*« 
h ** o «>' - : itSStt 
E 50 © If 9. : £ IS D N A 
E?1] ©£ft : M K V 7 

E5H 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCHG G 

E?fl** : 8 
E?!l©** : 4 1 

E*iJ©32 : ttW 

0[©K : -*tK 
h jj? n •>' - : £ IK 

E?fl©ffl« : & D N A 
E?IJ©£ft : M K V 8 

E?8 

ACTAGTCGAC ATCTGGGGAY CTKTTTYCM TTTTTCAATT G 
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E?!l©fi$ : 3 5 

«S©& : -*« 
h # D •>-- : £8 ft 
E £0 © II IB : dSDNA 
KW©4fli : M K V 9 

R?!l 

ACTACTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 
R?0#^ : 1 0 
R?0©££ : 3 7 
R?a©S:»tt 
«©"»:-*«[ 
h # D - : fi fS « 

e?ij©«$ : MDN A 

R ?IJ © £ ft : M K V 1 0 

KW 

ACTAGTCGftC ATGTATATAT GTTTGTTCTC TATTTCT 

EWS-t : 1 1 

R?i]©ft£ : 3 8 
E£lJ©S! : 
$©& : -*« 

b *• d •>• - : a m « 

E?IJ©SfcB : N A 

R ?IJ MKV 1 1 

R?d 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
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E?lj#^ : i 2 
E?tJ©l£ : 2 7 
E?IJ<DS! : ttB 

h ,+* d <>* - : it II tt 

EJIJOSS : n" fiJt D N A 

E?«©£fr : M K C 

E?'J 2? 

GGATCCCGGG TGGATGGTGG GAAGATG 

E?lJ£^ : 1 3 
K5IJ0£ $ : 3 7 

Hon : -*« 

: £J&D N A 
E?lJ©£& : M H V 1 
E?U 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

K?!l*'* : 1 4 

E$IJ©££ : 3 6 

h # o - : it fK 
E?fl©8a£ : oflScD N A 
K?!!©* & : M H V 2 
E5'J 

ACTAGTCGAC ATCGGATGGA GCTBTATCAT SYTCTT 36 
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E?IJ©£$ : 3 7 
E?0©*SF : M H V 3 

EM 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 
E?!J#^- : 1 6 

rnqozz • 3 5 

EWOS3:«W 

E?0©M : ^SSDNA 
E5lJ©£f* : M H V 4 

ACTAGTCGAC ATGRACTTTG CGYTCAGCTT GRTTT 

E?H»/9 = 1 7 
E?!)©*3 : 4 0 
EBI©S:ttH 
ff OK : -*«r 

h ** n - : 1 ft ft 
EH © 88 : £>£D N A 
E5!0*fi"-: MHV5 

EH 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 



WO 96/02576 

EM$^ : 1 8 
Kfll®** : 3 7 
EM©S : ttft 
$©& : -*« 

h # n «>* - : 1 i K 

EM ©If IS : £«D N A 
EM©*!* : M H V 6 

KM 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 

KM**-: 19 

E M 0 I $ : 3 6 
EM©S : tt» 
: -*« 
hfD^' - : E S$ tt 
K 74 <D Si : -a" fiSi D N A 
EM©£& : M H V 7 
EM 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 
E M # : 2.0 
E?i]©£* : 3 3 
KM©S = fc» 

l»#ns;-:iItKtt 
EM©ii£P. "• d n a 

K M © £ ft : M H- V 8 
EM 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 
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E?«#^ : 2 1 

aE?a©#$ : 4 0 

01® & : -*« 
h ** D - : it 0[ tt 

E.?f ®£& : M H V 9 
EH 

ACTAGTCCAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 

E?IJ$^l : 2 2 
K?lj©fi£ : 3 7 
&?lj©2> : tttt 
$©» : -*« 
h *' n ^ - : it f£ ft 

E ?!) © * ft • MHV 1 0 
E?'J 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
EH*^ : 2 3 
EH©** : 3 8 
EH ©28 : KB 
ffl( © tt : - * ffi 

h * D - : M ft 
EW©aSI : N A 

EH©*» : MHV 1 1 

EH 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
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8S?IJ#^ : 2 4 
& ?IJ © £ $ : 3 7 

K?|J©2L J : li'Bf 

£©& : 

h o >>' - •. a $ 

E?fl©*» : ■ M H V 1 2 
E?iJ 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 
K?IJ$^ : 2 5 

ge^ijo* $ : 2 8 

®Q® : -*« 
h *' n •>* - : fitgft 

E5iJ0M : ofED N A 
fi5j©«»:MHC 

E?0 

GGATCCCGGG CCAGTGGATA GACAGATG 
E •• 2 6 

K5iJ©:££ : 3 8 2 

E9fl©fi': ttK 
ft © ft : - * « 

h a ^' — : it $8 tt 

e n © a » : c D N A 

&?lj©£ft : W S 4 V L 

ie is 
£«5fc ■ *> * 
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£ $ (!) £ $ 

0o-y:pUC-WS4-VL 

ftfjfe : 1..60 sig peptide 
61. .382 mat peptide 

E?»J 

ATG AGT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTC TGG CTT ACA 48 
Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 
-20 -15 -10 -5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 
Gly Ala Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 144 
Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Arg Ala Ser Glu lie 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG" CAG AAA CAG GGA AAA TCT CCT 192 
He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg lie Ser 

65 70 75 

AGC CTG CAG CCT GAA GAT TTT GGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 
80 85 90 
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GCT TTT CCT CGG ACG TTC CGT GGA GGC ACC AAG CTG GAA CTC AAA C 382 
Gly Phe Pro Are Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
95 100 105 

B£?iJ£^ : 2 7 
K5iJ®£$ : 4 2 4 

ft® ft : 

h jK o - : it $( ft 

ae?ij<D?ig : c D N A 
E?y®£?fc : w S 4 V H 

2 ?D-y:pUC-WS4-VH 

. i . . 5 7 s i g peptide 
58. .424 mat peptide 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT CTG ACA CTT TTA AAT GGT 48 
Met Lys Leu Trp Leu Asn Trp Val Phe'Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 "5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 96 
He Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu lie Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CCC CAG CCT CCA GGA AAG CCA CTT 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Cln Pro Pro Cly Lys Ala Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Are Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr Me Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG AGA GGT GAG GAC AGT 336 

Gin Ser lie Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA -GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 

no 115 120 

Kfll** : 2 8 

E?flCD£$ : 3 4 

il©» : -*tt 
r ** D >>• - : ft ffi 
K?'J©feg( : -nRSc D N A 

KB) ©. * & : 
K?fl 

. ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 
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E*!l©££ : 3 7 
«©»:-*« 



h # a •>' - 
E?9 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 

E'fllS^ : 3 0 

E 51J © £ £ ■: 3 7 

EH ©29 : 4* ft 

«©»:-*«* 



37 



£ jfc D N A 



(• D •/ - : 
E?4©8S : 

Efll©£& : 
E5« 

CTTGGATCGA CTCACGTTTG AGTTCCAGCT TGGTGCC 
E5iJ# : ^' : 3 1 
E?!)©** -.3 7 
E?iJ©S : ttfiH 



37 



c h V H fitl ^ 7* 7 ^ " 



E?iJ©tt$ 

£?>]©£& 

E?iJ. 

GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 



37 
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E?8#^ : 3 2 
fi$|0ft $ : 1 3 7 
E?!)©2: : 
fg O ft : - * ff 

E5lJ©«3f : £J5*D N A 
KBI©*& : H F 1 

E?f 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
EMM : 3 3 
fiWC** : 1 4 3 
E?!I©S2 : t£B 
fj* ©ft : 

h # D ^ - . : it tS tt 
E?lJ©88 : ^SDNA 
EM©*» : H F 2 

EM 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 143 
Efll** : 3 4 
EH©*$ : 1 1 3 
Efl®S : tt» 
iS©ft : -*« 
h # D — : ft fg 
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K ?IJ © m « : £ * D N A 
K?lJ©*a; : H F 3 

E?'J ' 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 113 

E?j#* : 3 5 

E?I]©I$ = 1 17 

Bfi ^IJ CD §3 : tttt . 

h # o - : S $ 

E5iJ©M 
E?iJ©£& 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 

K?IJ#*? : 3 6 
EBI©** : 3 7 

K 9fl o S2 •• *S » 



tlJIDNA 



H F 4 



R V 11 5 ' rrC?- 



E 50 © 2 ft : 

e?i 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 

EW*^ : 3 7 
E?lJ©££ : 3 1 



37 



7 6 
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g Oft : -*« 

h # P - : it $ 

K^ljOtt® : & f£ D N A 

fie ?!l 0 £ ffc : F V H 3 ' 7* v A •? - 

GTCGGATCCA CTCACCTGAG GAGACGGTGA C '31 

fiE?IJ*^ : 3 8 
fiS?lj0£<* : 4 2 4 

: 

. h # D - : j£ « 

&£?ljG>?i3S : £l£D N A 

fiS ?IJ © * ft : R V H a 

£ n — y : HEF — RVHa-gr 1 

7 -19 1: leader 

7$;l! 1 - 3 0 : F R 1 

75;fi 31-35:CDR1 
7UK 3 6 - 4 9 : F R 2 
7 5;iK 5 0 - 6 8 : C D R 2 
7$yK 69-1 00 : FR3 
7 10 1-111 : C D R 3 

7 W K 1 1 2 - 1 2 2 : F R 4 
fiS?'J 
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flTG GAG TTT CCC CTG AGO TGG GTT TTC CTT CTT GCT ATT TTA AAG GGT 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 - 10 " 5 

CTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-1 1 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC-CGC CAA GCT CAA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Scr Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg L-.su Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CCC TAC GAC CTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 



48 



95 



144 



192 



240 



288 



336 



384 



424 



7 8 



ge?ijs^ : 3 9 

E?lJ©lS : 3 4 

s worn ■■ \% m 

«©»:-*« 
h # a if - : £M 
ffi?"J©ttg : &j£D N A 
GBI©*& : LTW 1 
G?« 

GGCTAGAGTG CGTGGGTCTC ATTAGAAACA AAGC 
KW#^ : 4 0 

: 36 

«©»:-*« 

h ** a •>•- : £M 
E?lj©£81 : £l£D N A 
G 5>J © £ ft : LTW2 
G?« 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 

ge^ij#^ = 4 1 

G © £ $ : 4 2 4 
Gfll©S2 : tttt 
0[©R : -*« 
h#nj7-:jlfl|tt 
G5lJ©li^ ': N A 

G ?'J © £ : R V H b 

tern 
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ATG CAE TTT GGG CTG" AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

•1 1 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTC GGT CTC ATT AGA AAC AAA GCC A AT GGT TAC ACA AGA GAG 240 
Glu Trp Vai Gly Leu lie Are Asn l.ys Ala Asn Gly Tyr Thr Arc Glu 
50 55 60 
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TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser ValLys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG-GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
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GTC CAG TGT GAA GTG 
Val Gin Cys Glu Val 

-1 1 
CCT GGG GGT TCT CTG 
Pro Gly Gly Ser Leu 
15 

ACT GAT TAC TAC CTG 
Ser Asp Tyr Tyr Leu 
30 

GAG TTG GTG GGT CTC 

Glu Leu Val Gly Leu 
50 

TAC AGT GCA TCT GTG 
Tyr Ser Ala Ser Val 
65 

AAG A AC ACG CTG TAT 
Lys Asn Thr Leu Tyr 
80 

GCC GTG TAT TAC TGT 
Ala Val Tyr Tyr Cys 
95 

GCT TAC TGG GGC CAG 
Ala Tyr Trp Gly Gin 
110 
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CAG CTG 
Gin Leu 



AGA CTC 
Arg Leu 
20 

AGC TGG 
Ser Trp 
35 

ATT AGA 
He Arg 



TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Leu Glu Ser Gly Gly Gly Leu Val Gin 

5 10 
TCA TCT GCT GCC TCT GGA TTC ACC TTC • 144 
Ser Cys Ala Ala Ser Gly Phe Thr Phe - 
25 

GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Val Arg Gin Ala Pro Gly Lys Gly Leu 
40 45 
AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
55 60 
ACC ATC TCA AGA GAA GAT TCA 288 
Thr lie Ser Arg Glu Asp Ser 
75 

AGC CTG AAA ACC GAA GAC TTG 336 
Ser Leu Lys Thr Glu Asp Leu 
90 

TAT CGC TAC GAC GTA GAG CTT 384 
Tyr Arg Tyr Asp Val Glu Leu 
105 

ACC GTC TCC TCA G 424 
Thr Val Ser Ser 
120 



AAG GGC AGA CTT 
Lys Gly Arg Leu 
70 

CTG CAA ATG AGC 
Leu Gin Met Ser 
85 

GCT AGA GAG AAC 
Ala Arg Glu Asn 
100 

GGA ACC CTG GTC 
Gly Thr Leu Val 
115 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 * 20 . 25 
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AGT GAT TAC- TAC CTG AGC TGG GTC CGC CAA GCT CCA CCG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA.AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG CGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 

8 7 



WO 96/0257$ 



PCT/JP95/01396 



GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
no 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TCT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Scr Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 

30 35 40 45 
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GAG TCG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Va) Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAC GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Clu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTC CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GCA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATC GAG TTT GCG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Mel Glu Phe Gly Leu Ser Trp Va) Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 ' 5 

GTC CAG TCT GAA CTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys G-lu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GCT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC CTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATC GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 



9 3 



WO 96/02576 



PCT/JP95/01396 



CCT GCG GGT TCT 
Pro Gly Gly Ser 
15 

ACT GAT TAC TAC 
Ser Asp Tyr Tyr 
30 

GAG TGG GTG GGT 
Glu Trp Val Gly 



TAC ACT 
Tyr Ser 

AAG AAC 
Lys Asn 

GCC GTG 
Ala Val 
95 

GCT TAC 
Ala Tyr 
110 



GCA TCT 
Ala Ser 
65 

ACG CTG 
Thr Leu 
80 
TAT TAC 
Tyr Tyr 

TGG GGC 
Trp Gly 



CTG AGA 
Leu Arg 

CTG AGC 
Leu Ser 
35 

CTC ATT 
Leu He 
50 
GTG AAG 
Val Lys 

TAT CTG 
Tyr Leu 

TGT GCT 
Cys Ala 

CAG GGA 
Gin Gly 
115 



CTC TCA 
Leu Ser 
20 

TGG GTC 
Trp Val 

AGA AAC 
Are Asn 

GGC AGA 
Gly Arg 

CAA ATC 
Gin Net 
85 

AGA GAG 
Arg Glu 
100 

ACC CTG 
Thr Leu 



TGT GCT 
Cys Ala 

CGC CAA 
Arg Gin 

AAA GCC 
Lys Ala 
55 

TTT ACC 
Phe Thr 
70 

AGC AGC 
Ser Ser 

AAC TAT 
Asn Tyr 

GTC ACC 
Val Thr 



GCC TCT GGA 
Ala Ser Gly 
25 

GCT CAA GGG 
Ala Gin Gly 
40 

AAT GGT TAC 

Asn Gly Tyr 

ATC TCA AGA 
He Ser Arg 

CTG AAA ACC 
Leu Lys Thr 
90 

CGC TAC GAC 
Arg Tyr Asp 

105 
GTC TCC TCA 
Val Ser Ser 
120 



TTC ACC TTC 
Phe Thr Phe 

AAA GGG CTA 
Lys Gly Leu 
45 

ACA AGA GAG 
Thr Arg Glu 
60 

GAA GAT TCA 
Glu Asp Ser 
75 

GAA GAC TIG 
Glu Asp Leu 

GTA GAG CTT 
Val Glu Leu 
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TTGAAGCTTC CACCATGGGA TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAG CT ACAG 60 
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ATG GGA TGG AGC TGT AIC ATC CTC TTC T7G GTA CCA ACA GCT ACA CGT 48 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin Mel Thr Gin Ser Pro Scr Ser Leu Ser Ala 
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